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. ABSTRACT

The broad context f this work is the prob]em of environmental

d1vers1ty, and the specific approach taken is the evaluat1dn of chang1ng

—

lTevels of=d1vegs1ty with regard to the particular cu}turi] inditator of
urbail morpho]ogy. The author explores the extent of morphSlggica]
e similarity between nat1ona1 sets of cities, and prov1des a conceptua] ”
framework for the explanation of ypcreas1ng similarities in form

- through time. - Empirical work 1s 1imi ted to-the—phys1ca1 structure of

—  cities, ~and partfcularly to “their ground-ptan features, by reason of |

/J.m

their permanence and amenab111€& to studyxthrough large-scale plans. -

The analys1s is undertaken us1ng c0mparat1ve data for ten

\ B

Canadian and ten Eng11sh c1t1es, co]]ected-at two 1eve1s.. Firstly,

for all twenty bu11t-up areas, a one in four sample of (500m)2 quadrats

(Y

*is characterized with respect to six variables of street layout, in

order to determine intra- and inter-national differences, and to assess

spat1o tempora] Frends in. des1gn and dens1ty. Second}yfftaking one

_., .

®
cgpresentailvﬁ'c1ty in each country, tempora1 trends in residential

noo-

fm,ff“ 1ay0ut design, hous1ng densities, and coverage ratios are assessed "for

. five tine periods using arch1val p1ans.

Both levels of ana]ys1s focus on the 1d§nt1f1cat1on and
aeasurement of morphologica] convergenges (1ncreasing form simi]arity‘
. through time} and divergences (increasing disparity). Trends are

identified both with respect to Tayouts. developed in successive -~

Ciid



periods,’and to thé‘évo]vind‘urban p]an-composites. From 1880 to the
prégent extensive between—nat1on convergence 1is ev1dent for all p]an

features stud1ecluw But, in all cases, the rate of convergence through !
ime has slackened marked]y during thlS céntury, and currentqy may be
characterized as relative rather than absolute convergence.ﬁ Thus, ifhr :,

example, absolute d1fferences in net dwelling dens1t1qa per hectare \

were smallest . 1n inter-war deve]opments, but in-current developments

the 1arger disparity is smaller relative to increased medlan densities
in both countries.® '

A} » ..

The 1dentified trends of convergéncevare discﬂsséd with referl
_ence to the concept’ of homogen1zat10n defined as, 1ncrea;1ng 51m11ar1ty
due tp the adoption of shared 1nnovat1ons. Thus; shared transport
improvemqnts decreased densities in both countries, sharea desi%h . -
'criteria-produced convergence in streethlayout desigh and plot coverage
ratios, ard shared planning cbncepts were largely responsfb]e for
iecent\incrqases in density. Temporary divergences occur due to 1ags
in.adoption._ It is concluded that complete homogen1zat1on has not

come about due to 1ntr1n31c constra1nts on the development markets,

:such as 1eve]s of prosperity and pressures on Tand-supp1y, wh1ch are

not affected in the shoft-run by the cross-diffusion of 1nhpvat16ns.

iv




[ " . . e

, : ‘o _ ACKNOWLEDGEMENTS &

.«*-“ I wish to express my thanks to thegemt}rs of my adv1sory
comm1ttee, Drs N. Code, H Hosse and A K. Ph]]br1ck for their -
criticisms and cbnstruct1ve adv1ce regard1ng this study. I benefited
from their d1vers1ty of v1ewp01nts. Part1cu1ar1y, I thank‘Dr. D G-
Jane]]e my advisory chalrﬁen, forthls t1me1y 1n3ect10ns of energy ‘

. ’

. and his’ w1111ngness to comment on aJl phases of the research,

Some thanks are also due to-Professcrs H. Carter and R. *

° (4
Bl Al - N K M : -
/. . " - !

' /,.; - ) -
Horvath for the.Tdeas and 1nterest expressed in their correspondence

<

4.&

S - ‘
. My acknow]edgements and apprec1at1on to the Centra1 Mortgage

and Houglng Corporathn, for the award wh1ch Iarge]y f1nanced thxs

StUdy. ; " . : . L " . LT

L




.

- M

%

- - [ ) , '
.; , _.
. - v - — C‘ '
PR TABLE OF CONTENTS- - .
GERTIFICATE OF EXAMINATION . . o o . o v o v v .. A £
ABSTRACT . .g. = « « « . . e e e e e e e e e e e e e e .. ddd
ACKNOWLEDGEMENTS = v v v & v o v o & S R T .V,
‘EIST'O}-'TABLES..\.."........ R £
L LISTOFFIGURES <o, o o v o ot o e
CHAPTER 1 - A CONCEPTUAL FRAMEWORK—~THE CONVERGENCE )
- OF URBAN PLAN FEATURES 'g' N S IR . . 1
. Problem Def1n1t1on O A A 1
. Convergence and Divergence of Urban Plan Forms . e e e 4
. The Densﬂ:y and - De51gn o Urban Layouts: R , '
Innovadtion Effects . . ... ... 0000, 11
4, Sumnary . . s . .. e . e e e e e e e e e e e 22
'CHARTER 1] - RESEARCH DESIGN AND METHOD . . . i . o v v o . .™ . 28
1. Or‘gamzatwn of the” Study e s s ssse s e e e i e \‘ 24
2. Samphng Prpcedure ", e e e e e e e e e e ’ 26
o3 Street- Plan- Indicators . . . ...’ v o oot ve w0 3D
# 4. A Street-Plan. Typo]ogy O T T !
- 5 Sumnlary . [ ] 'l . . e [ . ? ) . . [ ] [ ] **te '] - . - . [ ] . ' 43
CHAPTER 111 - MEASURES OF THE COMPOSITE STREET- ) -
PLAN-—TNENTY CITIES B L Y 5
. «,'1. Descmptmn of Compos1te Street- P.]an Measures. e e e 46
S \R%te LengtH, Buﬂt-up Areay and Populatiod,. ... .. L. 6l
' 3. Pmﬁ“@.;npa] Components- Anaiysw of Street-Rlan ¢ .. .
. Variables . . v v & e o v v o o et &SP 0 .. . 65
4. Hierarchical Groupmg of Cities . . . . ."' ...... T 74
5. Sumary * L ] y L] . . - [ ] * L] . L) .l l- L] L ] L] [ ] . L ] L] - L 0’ - s‘ ® 77
& X . -
'v1 : ’ oL



5 ¥ » R ’ s,
CHAF‘TER IV - SPATIQ-TEMPORAL TRENDS IN STREET-PLAN. - .
FEATBRES--TWENTY CITIES . . . v v v + v 4 « o 19
1. The Distance Surrogate . . . . . . . . . . o . oo .. 79
2. Graphical Representation of Trends~-Six
T Street-Plan Indicators . . . « . ¢ v vt v v v e .. 82
3. Trends-.in Overall Disparities . .. ... .. ..... 97
4. Summary.. . . . . .. e e e . / ...... 105
&APTER V. - TEMPORAL TRENDS IN STREET-PLAN )
' .. FEATURES--TWO CITIES . . S e e e e <ottt 106
" . 1. Choice of Example Cities . . . »- . .. .% ... ... 107
" 2. Historical DeveTopnef\f‘of the Str‘eet-P]ans‘. AR 112
3. Spatial and Temporal D1str1but1ons ‘ .
ofLayoutTypes:........ (. 119
4. Recent and Current1y P]qnned Layouts \/ R P 128
~5, Sumary ................... e e e e e e 137
Lol ®¢ . Z«Q

s CHAPTER Vi - TEMPORAL TRENDS IN DNELLLNG DENSITIES .

TR AND, COVERAGE RATIOS S et e e e e e e e o o =139
x:"*;_%”u?,l_o,,PJots Dwe]hngs, and Density . . . . . ¢+ ¢ . ..0 139
" - RO Treﬁﬂs ig Single~Family Dwelling- Unit
. Densifies) L. . o o v L. ol e A L 74

Trends in Coverage Rat1os e e e e e e e e e e e 157,
Summary ..... " ......... « s . e e e e 161
8, CHAPTER VII - CONCLUSIONS AND _ IMPLI'CATIONS e s & 4 st e e s . 163
&' . 71..%0n D'lffer'ences in the rCur«reﬁt Urban Composﬁes ca e . 163
2. {fe Increasmg S1mﬂar1t_y of Pian Features ..... 165.
- o 3.\_ Gn Morphol‘oglcal Homogenization ... . .31 .. .. .. w167
) 4, Suggestmns for Further Research ..... e e e 168 .
. 5. Wider Imp]jcatwns S G RS ¥ 5|

. ﬂ‘ '_ “ \ .' - f.
REFERENCES ®. . . . .. .. e e e . 175




, . APPENDIX C:
¢

APPENDIX E:

"APPENDIX F:

APPENDIX A:

-

" APPENDIX B:

APPENDIX D:

" VITA

~in Example Cities .

Summary Data on Overall Street Plan
Characteristics, . . . . . . . . S

Street-Plan Characteristics-—Summary ,
Spatio-Temporal Data . . . . . ..
Summary Street-Plan Data for

Example Cities

----------------

Data on Dwelling-Unit Densities

L3 ¥ <
Location and Housing Characteristics
of Cities Selected for Analysis . .

Loadings for Principal Components
Analyses of Street-Plan Variables .

----------------------

viii

<

193

. 183

184
188

189

190

194 |
~

-




- -«

v €. o : LIST OF THBLES . ' p

- ' 2
Table Description. : ‘ Page ,

1 Cities Selected for Macro-Scale Ana1ys1's--k ' Q
Population Estimates and Survey Dates . . . .. ... . '3

2 -~ “Correlation Coefficients between Aggregate .
City Scores for Ten Vgriables . . . . . . .. ... .. 68

3 Average Spat%o;Tempora1 Data ., . . ... ... .. . . 86

4 Spatio-Temporal Change in the Absolute and
Relative Differences between National ) )
'\ Averages--SiX Variab]es e e ® & s ‘-, ¢ e s e 2 & s = s 87

N 5 ‘Overald Disparities between City Indicators R
and National Centroids (P-Indices per ane) c vo. ... 101

6 angfe-Fami]y Dﬁelling-Unit Dénsities--
- Percentage of New Units Built per Period
. ° in Each of Ten Net Density Intervals . .". . : . . . .. 147

3 7 Quartiles of Net Density--New Dwellings -
per Per‘i Od - L] . L] L L] L] » > - L] L] - - - . L] . > . . * 148

—en . 8 ' Sing]e-Fami1y Dwelling-Unit Densities-- : ‘
* ; Percentage of all Units Existing at Five’
Dates in £ach of Ten Net Density Intervals” . . .. . . ‘155




xFigure

<1

10
11.

12

13
.14
15

.Net"Road Density:
_Ten Camadian and Ten.English Cities . .

~
s

'
LIST OF FIGURES

Description Lo

'] o g‘\
Innovation Effects with Respect to the Design
and Density of .Urban Developments .

Gross Road Density: Mean and Variation for

"Ten Canadian and Ten English Cities .

Mean and Variation for
Road ‘Junction Frequency:- Mean and Var1at1on
for Ten Canadian aﬂd Ten English Cities ... . . \.

Road Connect1v1ty- Mean-and Variation _for
Ten Canadian and Te Eng]1$h C]tles P

gular Deviation atl Junttions: Mean
Variation for Te Canad1an and

Ten English-Cities "§ . .
Road Curvature Mea and Variatibn for
Ten Canadian and Ten|English Cities . .

Praportion of Developed Land in Sq. Km.  Cells . 7

Sampled Quadrats: Tokal:Route: Length<
Against Built Hectare e e e e .

PR
v

: :
.«.Population of Data,Ar as. Against Built Hectares .

<

Composite Street-Plan|Measures: Component
Scores for First Two. r1nc1pa1 Components . .

Hierarchical Group1nJ by Street-Plan
Variables--Dendogram .o .

onal Trends in Gross Road Dénsity

Zonal Trends in Ngt Road Dénsity D. .l .’; e e s

Zonal Tyends in Road Junction Frequency

FHE .

Page
14
48’
50

52

53

.55

Y

58

63
66

2

76 -

85 .

89
90




s : " Figure Description’

16 » = Zopal Trends in Road Connectivity . . ..

. [ I W Y
17 ~  Zonal Trends. in Angular Deviation . . . . . . . .,
o 18 Zonal Trehds in Roéd“Curvaedre C e

19 - Street-Plan Characteristics: Trends in_ :
Disparities between City Scores and
\Natlona] Centroid Scores . . . . . ..

20 > London, Canada: Street- P]an Development to 19?4

21 Mahsfield—Ashf{e]d, England: Street-Plan
Development to 1974 .-, . . . . .o oL .
b 221f‘_ Example Cities: Spatial and Temporal LT e
' Distributions of. Net Road Density . .
. _ .23 Examp]e C1t1es Spat1aY and Temporal
Z - b - ' 'D1str1butlons of Angu]ar Deviation . . . . . . .
. E 4 " ) . -
24. Example Cities: Spatial and Temporal
D1str1but1ons of Read Coﬁnect1v\ty~ .
25" Examp]e Cities™ Spatial and Temporal
- Distributions of Road Curvature .
L
v 26 Exd le Cities: Tempora} Trends in o

Street- and Dwelling-Unit Densities, .

- 27 . Example Cities: Temporal T 5. in
Street Layout Design Al N

N 28 London, Cafda: Net Dwelling-Unit
: S Densities, 1974 . . . . + . . ..+ . . .
2 . )
. ‘ 29 Mansfield-Ashfield, England: Neg
‘ ‘Uwe]11ng Unit Deas1t1es, 1974
30 Net Dwe1]1ng-Un1t Densities in Examp]e C1t1es-
. - Medians and Interquart1]e Ranges per P&riod,... .
. i )
- - 31 Typical Proportions®in Accéss, Plots and
L ‘ Dwellings:, Temporal Trends . ... . . . . ., .
N Lo
- -




The author of this thesis has granted The University of Western Ontario a non-exclusive
license to reproduce and distribute copies of this thesis to users of Western Libraries.
Copyright remains with the author.

Electronic theses and dissertations available in The University of Western Ontario’s
institutional repository (Scholarship@Western) are solely for the purpose of private study
and research. They may not be copied or reproduced, except as permitted by copyright
laws, without written authority of the copyright owner. Any commercial use or
publication is strictly prohibited.

The original copyright license attesting to these terms and signed by the author of this
thesis may be found in the original print version of the thesis, held by Western Libraries.

The thesis approval page signed by the examining committee may also be found in the
original print version of the thesis held in Western Libraries.

Please contact Western Libraries for further information:
E-mail: libadmin@uwo.ca

Telephone: (519) 661-2111 Ext. 84796

Web site: http://www.lib.uwo.ca/




CHAPTER AR

e

. A CONCEPTUAL-FRAMENORK——THE CONVERGENCE
A ' OF URBAN PLAN FEATURES e

. d °

1. Problem Definition.-

-~

The ¢lear trend is that those who live in a large city or fits
€suburbs anywhe®®, whether Cadiz, Cairo, Calcutta, Canton, ‘

Caracas, Chicago, or Christchurch, desp1te certain Functional

and social differences, are coming té havg more in comfion in

their ways of life than they have in difference. . ®
(Spencer and Thomas, 1969, 278)

w

- Whether an overstatement or not, this quotatior® is expressive™

of numerous: obsewattons concermng the pkocess of “cultural gonver-

gence" as it applies to c1ty hfe... Cu]tures express themgelves in the
form of th&ir physical environments, but the reverse is, also true. -‘To
paraphpase Winston Churcﬁ;H: ve éhape ur cities and aq’terwards our,
cities éhape us.1 Ménng thase who cﬁgn portwns ‘of the ur‘bana )l
fabric, ’nd those who study the effects of these des1gns on human

er-sty]es, agre‘{\"‘They exphc1¢1y suggest that physu:ale enviranments

BN

1963, 113, and Michelson, 1970 i68). .

~ determine the Tikely, range of spat1a1 per bﬁbﬁs—aﬁd—spa‘tta?*behavfﬁh'——-
. 1, - : ]
fours available to their 1nhab1‘tants.? If rban ﬁreas ar‘e 1ncreas1ng1y
g — ~vf .o 3A -
7 ¢

. Chu;chﬂ] s actual conment "We shape our buildings, and
afterwards our buildings shape us," referred-to the relationship between
the interior design of the House' of Commons and the parliamentary

system. It is often quoted in relation to urban design (e.g., Guthe1m,

.

zFor examplés of research embodying this assumptwn, see

‘partxcularly the 1mportant integrative work “by M1che1son (1970},




ar
Ty, ' . . A
o . .
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i )
> s - ¢ . -
. .

s{mi]ar in physical form, it is probable that aggregate patterns of

. . human_activity may alsd:take;bh greater uniformity from place te \\

-

'plaéb.v In this sense, a lack of diversity in urban - environments méy.
N be accémpanied Wy a lack of diversity in human perceptipns and N .

B

behaviours. The reverse may also be true;:that an increasing homo-

genéity between human modes of 1ife might be expected to produce
increasingly -similar built environments.

» -

-

Whether or at what scales bf environment and behaviour diverl

sity is desirable is a b#gad Question on which speculation and debate d

coptinues,3 'But,)aggaabasis/j9r working towards a consensus on such

questions, it mféht sﬁre]y bexqégfﬁl tq‘gnqy the éxqgtihg dggrees of;.
- diversity 13 the patterning of human environments at. different

scales, and the rates at wpiqh differencqs from place to p]qgg‘aﬁe

%, ~ increasing or decfeqsing."we also require a framework for the
3, . - [ ) N — s
explanation of such degrees and‘raé;s, allowing.an undenstanding of

L3

the process by which separate urban-entities come to diép]ay‘simiiaf

characteristics,

- .- L 3

« ] These erad‘rehuirements get the context for the narrower, and
0 3 C

more specific aims of the present research effort; namely, for certain

R

& A -

'

nq;abTy Chapter Eight. Alse, see the valume on behaviour and environ- ° _
méntal design by the Research and Design Institute (1969), and the .
, " . annotated bibliography on the subject by Bell, Randall-and Roeder (1973).
, / . . . T, '..'
. VAR 3Rene’ﬁﬁies (1968) has argued for diversity in surroundings,
v -, - and sees dangers in cultural homogenization. A common theme in archi-
§ ) -tecture and Civic design is the need for variety: Steﬂhen Kaplan
o " (1973, 279) makes the point that variety from place to place, praviding
- it is patterned rather. than random, defines. regions and thertfore pro> ..
vides legibility. In the same vein, Gutheim (1963, 110) notes that order
(meaning a constant framework) "leads bufto morotony and deadness," and
Rapoport and Kantor (1967) call %or complexity in environmental design.

o
1 ' -
I ’
—

¢



L3

- and density characteristics of site-level developments. This modé]

. , P
*empirical data. Comparable data on p]an feaﬁures are then collected

plan features in two sets of cities, to exp]ore the extent of, current

-

‘fform d1ss1m11ar1t1es, to assay whether there has been.a trend towards

greater or less s1m11ar1ty, and to offerfe framework for understand1ng,
these matters in terms of the marketmsystems which deferm'lne character-

1st1cs of p1an 1ncrements.

’ =

) In terms of overall organization, the sequence of this report_
is ‘as follows. :First; reasons fornlimiting the research to the

physical structure of urban'ehvironments;'and'particular?y to aspec%s
of their ground-p]an,'are put forward.’ Following a discussion of the

mechanisms by which form convergernce or divergence between sets of

y»cities might be produced, a market model is preéepped to suggest the

specific mechanisms- applicable to convergence/divergence in the design
‘ i ‘ ) .

F]

particu]arly stresses innovation and diffusion processes, and is

*

intended to serve as a framework for the late¥ interpretation of
L Y M - e . ’

-

b '
at two levels; f1rst]y, at a rather small geograph1ca1 sca]e for a

number of cities in two national areas, in orderuto determane current

‘1ntra- and inter-national d1fferences w1th part1cular reference to the

street-plan; and secondly, in greater detatl T0r‘a“reprESEHtatTVE“CTty‘*“‘*‘“‘

. in each nat1ona1 area, w1th emphas1s on the recent historical trends

n

in res1dent1a1 1ayout des1gn and hous1ng dens1t1es. Through reference .

to currently p]anned residential developments in these c1t1es, short-

term future trends of similarity and d1vers1ty are suggested F1na1]y, -

conchps1ons on the research findings are made w1th respect to ‘the .

original model and in 11ght of ‘other studies. -

s . ¢



e 2. Convergence and Divergence of Urban Plan Forms

The urban phx§1ca1 form may be d1v1ded into three fundamental il'
categor1es.= (1) the town-plan, (2) the bu11d1ng fabric; and (3) the
* pattern of 1an§4§nd bu11d1ng utilization (Conzen, 1968, 116). Of -
‘¢ these, the first two are Tess open to change than land-use and there-
, - fore represent, in any one c1ty, a more comp]ete h1stor1ca1 record of
“influences on urban structura] orgamzatmn.4 They are thus more
suttab1e for a .study of historical trends. But the study of trends
- in.the design and scale of inoividual bui]dihgs is better dealt with
by an architeéctural rather than a geographical approach;slsince it
invo]ves‘sbecialized appraisal at a very détai]eJ’scale This leaveo-
TR \the town- p]an as the most suitable category for the geographic investi-
gation of form s1m11e::t1es. The writer follows Conzen (1960, 4) i

defining the Eown-planvas the “two-dimensional arrangement of an urban

built-up area in all iits Man-made features. It includes the'three

- -

D o , distinct b]an elements of stieets, plots, and the plan arrangement of
- . buildings. L U _ . NI

e

An increasing similarity in th® plah characteristics of

“

areass-represented-as—the approach of podswts in variable-space. By

extens{on, if the plan characteristics of the two urban areas become

1.4
'J

different or‘an ardas may be thought of as a convergence of the

‘ 4For examp]e data presented by Clawson (1971, 175). suggest a
" "half-1ife" of about 80 years for residential structures. That for
. . road layouts is conSIderably Tonger. . ' 'L ,
* ?There'ns, however, some geographic work on patterns of house )
types.. .And Johnston's (1969) study of the spatio-tempora} diffusjon
‘of -such types within Melbourne has some_ relevance to- ;he notion. of
1ntra-c1ty homogenization.

»




e ;f;_ . increesingjy dissimilar (reoreéented by points moving apart in .

S variab]ehépace), we may u%e the term divergence. The notionrof’con-
| Avergence within non-physical epace is by no means new; for example,
it has been used with‘respect to time-space (Janelle, 1968), mith :
eference to cultural differences by Spencer and Thomas (1969),‘end in
N relation to levels of technology by Horvath (1974a). Both Janellesand
Horvath have attempted the measurement of rates of conVergenoe, and
for their problems convergence is identified 31mp1y as an abso]ute -
- dgcrease in d1stances separating po1nts along one d1mens1on.} Here}‘
however, the ooncept w111 be applied to a var1ab1e -space of" sevEral

d1mens1ons, rather than-ohe, each dimension belng retlated ta-a

particular‘characteristic of p1an-design or density o e~

c

This /introduces several prob]ems with respect to the de¥1n1t1on .

£43 )
of‘fhnvergence For 1nstance, on one var1ab1e two cities may become
- . 2 - ‘

1ncreas1ng]y similar through tlme, but they may d1verge in some other -

respect.- In such a case, should oge attempt to construct a weighted

- average movement to determ1ne whether there is overall convergence or P

;_'. ‘, d1vergence? A}so, given the nature of the variabies to be empToyed

convergence of two.cities‘on any one Var$%b1e may ' be absdﬁute or.

”

relat1ve.7 To 111ustrate, the sketches below portray, for.a measure

of dens1ty, o 2 _ R

h +




“occurring with relative divergence

it 11ke4y to come about? It is the author*s contentlon that to

DENSITY

»

- ]

1t should be apparent }hat absolute and relatiwve convergence may

occur similtaneousty, and also that there may be absdTﬂfekEdn;ergence
>

-

HOWever convergence is defined, by what types of process is
hypothes1ze rap1d convergence in Varrab1e—space, one must assume that -
some " type of homogenization process is operative. The term homogeniza= -
t1on is used here somewhat ana}ggous]y to its meaning 1n b1olog1ca1
taxonomy, in which homogeny tween two taxonom1c un1ts refers tp

.

s1m11ar1ty of form due to “common ancestry (see Sneath and Soké] 1973,

- 77). WTth reSpect to two urban areas, it.is defined as similarity of

spatial’ pattern1ng ow1ng to the operation of a shared 1nf1uence which
%4 -
has been: adopted in both areas but which has a common point of or1g1n.

Thus,” urban homogenization may. be thpdght of as the resu]t of d1ffuslon

processes,6 That is, some force or influence on morphology, whether ai

i1

L Inndvat1on diffusion has been defined as'"acceptanee over hime .
of seke specific item, idea or practise by individuals, groups, or “
other adopting units" {(Katz, Levin and Ham11ton 1963).. Geographers

- r— By
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technology, a philosophy,\a,%h]ue system, or an institutional-mech-

anism, is inVented or originated at some point of inception, and is

e e — R S S e ———————

then taken up ‘elsewhere. It produces similar effects on form wherever
it is adopted (i.e., simiTar effects of the same cause). - Homiogeny may
be distinguished\from a situation of homology, in which"structurali
correspondence or similarity of form 1s evident, but is due eirher to

(aT “independent invention" (similar ‘effects of similar causes, or (b)

3 2 o

"similar effects of dissimilar structuring forces. e
N ! ¢ ' '

Why woufazone expect increasing homogenization of urban forms

- e : -

through time and between regions? In his study of diffusion brocessesw

o

between national urban systems, Pederson (1970, 203) notes general

~ agreement on tne fact that the speed of diffogjon between places

«

increases as their volume of inte?action grows. Since interaction

L-

‘within and between groups : of cities has been fncreasing at a seemingiy
T

*5. R geometric rate, it might be reasonab]e to suggest that the rate of

homogenization has also been geometric. ' : ) .-

The adoption of an 1nnovat10n may be viewed in ‘two ‘lights, as
a quaﬁ;tative phase during ‘which there either is or is 'not adoption'at .
each of a iFt of p]aces and a quantitative phase during vhich the | "
t_ o extent of adoption at ‘various places’ may be compared by means of some T
| ' ratio (Hervath 1974&, 4) For examp]e, the spread of television was ' ,

‘ , characterized fIPSt by a quaIitative phase of transmitter construction,

then by a quantitative Pphase in which the ratio of receivers per 1, 000

LA , -
.

‘ . ! LY
. have paid particular attention to the nature of this d1ffus1on as a
spatial process. for an excellent b1b1iogrephy of their research in
5. this area, see Brdwn (1968). Brian-Rgbson (1973) devotes an entire
- ‘ ‘book to the effects of innovation diffusion on differentiai growth
‘ .. . rates within a system of cities. |



I
t

‘“———TiiuanatTng argmmﬂﬂron'thETﬂﬁ?Eﬂz—tﬁ*an innovation‘on a sEt of

population was the'critica1 adoption criterion. Horvath gives an

regional units characterized initially by comp]ete~51m11arity. Here,
any innovation will at first produce both qualitative and quantitative -

divergence (increasing dissimilarity), since only certain units will

_ adopt and the adoption ratios throughout thﬁéFEt w111 be marked]y

different .Once the rate of adoption for the whole set begins to

"“rdecllne however (that 15, at the inflexioen p01nt) there w11] be an .

If these cities then institutelcommunications~and’§égin;to interact

[ 2

lincrea51ng convergence of indiVidual adoption ratios, until there is

e

adoption limit (Horvath 1974a, 14)

1
!

This argument has a bearing on the problem of urban- form.

-

SUppoée”a.set of non-intepacting cities in a'region, each growing _

‘through time. They are likely to show some dissimilarities in form -

o

. due :to disparate- forces operating to mould the deve]opment process.

8

d . Y ‘. . Y . N . .
> fully, %hereafter any rejeyantxinnovation in the system will influence

the form of incremental development such that toWardé complete

adoption, new deveﬁopment in all cities is affected in the same way.
Given a cont1nu1ng series\o€ such 1nnovations and rapid diffu51on,,

[} - ~— e

exten51ons to the urban area during any period of time w111 be essent-

* t

ially similar 1n ali c1ties. The diSSimiiar core areas will remain

~ for some time, but w111 become an 1ncrea51ng1y sma]lgrlproportio ‘of

'eachlc1ty. Therefore, through time, the comp051te form of ea




Given a set of growing urban unats (e1ther ;nd1v1dual cities T :

i ' or regional sets of cittes), any.incréase in interaction o Lo

e ”T@:W- T between, the units WTH‘}Q&Ho—*ﬂCf‘eaﬂﬁﬁy—g* ea#.er_s:ml-m il e

' larity in the comp051te forms of’the units. . - ;
+The argument just made.supposes a rather abrupt lncrease 1n

»
< .

1nteract1on from &' zero- 1eve1 to some h1gher constant level, It ws

more rea11st1c to assume a-gradua] process of - eaS1er commun?cat1ons »>.

- %

and more rap1d diffusion of re1evant 1nnovat10ns. Thus; new exten51ons -

e " to urban areas at tlme t w111 exh1b1t Tess 51m11ar1ty W1th1n the set f”j

‘d.;

than those at t + 1 since 1nteract1on and thereﬁore speed of adoptlon
. . < L.
' : " are greater 1n the. Tater per1od Not on1y'w1T1 the comp051te or e M ;

r A

[N

aggregate forms be more 31m11ar through t1me but new deve]bpments L
occurr1ng in successive t1me per1ods w111 be progress1~e1y more

similar., That is: - . g w . - S

: \ . . . :
o . Given steadily “increasing interaction between a set of .growing T -
- urban units (either individual cities or egjonal groups of -
T ) cities), the- form of incremental d opmeht in the units will” = =
e _be 1ncreasmgly s1mﬂar in.successive time pemods. N

RS
These }nferences are/s‘mplist1c 1n that they suggest that

differences from place to place will decregsp-at ap 1ncreas1ng rate .
R ¥
through t1me, t‘rough a progre551ve1y greater s1m1Tar1ty in factors

operatr?ﬁ"on—the deve]opment process. mBut,thisLd1sreg s ‘the poss1-ig
R b1]1ty that part1cular cities or. groups of- c1t1es may operate under; \\‘\‘

. pressures on.land supply. Hoeogenizatiog is-most tikely to occur yia‘
diffusions altering the nature of extrinsic (easily modifiable) factors

- . , '




. . in insic factors such as the leve] of prosper1ty, but fthe t1me-spans
- L

\ '1nvolved ane- cons1de(ebly greater. Loglca11y,-one would therefore
X

o . expect "that two groups of ‘cities would d1sp1ay rap1d form-convergence

on]y to the\Bo1ntwwhere al] extr1ns1c factors are s1m11ar, but that "

thereafter convergence wou]d continue- more slowly 1f at”a]], in response

L)

to increasing similarities in broad 1ntr1ns1c constralnts " This may be

\' \ B . . -

¥ stated as a- “third inference: - s " 'i~' .

: G1ven that there are certain ihtrinsic constraints which altér "~ *-
' on]y slowly through time, convergence of urban units may be ‘
conceptualized as a logistic curve of dispar1ty -against time,
" such that disparity decreases at.an 1ncreas1ng and then
. K dECreas1ng rate. .o

. D1agramat1ca]1y ' .-

S\ di spa.rity

between
urban
inc?ements .

. - 8 - -
* Lo ¢ ) time,‘.‘
/ . - i

0bv1ous]y, the greater the initfal d1fferences between c1t1es or groups <
of c1t1es, the greater the potential for abso1ute form-convergence. o |

Th1s third '1nference will-be greated -as a work1ng hypothesis -

: in th1s ¢fséarch, To foreshadow later results, the rationale 1ead1ng'

to. 1ts statement wr11 prove particu]ar1y usefu1«1n the exp]anat1on of

. . emp1r1¢a1 morpho]og1da1 convergence trends. o ; -

N\ - e
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There are at least three scales at which, as a ‘geographer, one

S may “attempt te 5'3cern homogenization of the urban physical form. One -

may study war1at1ons w1th1n part1cu1ar b1t1es within systems of

[

CJtleS, or between systems of c1t1es~ At the risk of infringing on

the architect’s scale of concern, one might also examine whether there

:w:is'increasing homogeny within sections of the citys for example at the

¥

LS e}

TN ﬁesidentia]‘neigthuthodd level. If the values,s«standards and techno-

1ogy “influencing structura] development are 1ncreas1ng1y adopted
\ 3

un1form1y both w1th1n aqﬂ between cu1tures, then on the basis of the

v

inferences made so fan we should expect to detect convergence at a]]

four scales. ‘

The basxc purpose of the research out11ned in this d1ssertat1on
. is to explore ‘the val1d1ty of t#is expectatlon. This will 1nvo]ve
exam1nat1on of two nat1ona1 sets of cities for wh1ch there is ev1dence
_of increasing internationdl diffusion of ideas and techn010g1es bearlng
on urban gevélopment;' o /

What'types of innovations are likely, to.affect'hrban form?

Basuca]]y, structural patterns may be, character1zed with respect to

".n xhe;r d951gn features expressed as aspects of spat1a] patternlng4_and

w1th respect to the dens1ty or scale of pattern. A framework for
. ta
v1ew1ng major 1nnovat1on effects in terms of both des1gn and dens1ty

h will now be preseﬂted ; ' . | S .

3. . The .Density and ﬁesign of_Ufban‘ ) ,
Layouts: Innovation Effects ‘ | ’

The stpucturaﬁ landscapes of cities "reflect countless deci-

sions and actions. from the time of settlement to the present”

-




A~ | | o 12
(Borchert 1967 301) And the dec1s1ons affectlng the Payout of any
part1cu1ar deve]opment are themse]ves taken b numerous actors working
with different goa1s within the framework of a market mechaﬂ1sm.

~ Most structural deve]opment is 1n the form of hous1ng _ Land

use studies of North American cities show residential uses rang1ng

-

‘;;fJ =around 32 percent of developed property area, the 1argest 51ngle Tand |
, ‘ .7 With assoc1ated streets epd anci11ary Tand uses’ (e g., schoo]s

.
. eyf

and deve]oped open space), upwards of 60 percent of developed area 15

residential, and the figure is even greater when considering only new:
urhan deVe]opment._ In out]ining the decision-making system, therefore,
reference will be made largely to the new housingxmarket,'particujorI&
ae this type,of devefopmént-has considerab]y more impact on perceptions
. and modes of living'thanlindpstrial, commercial, or institutional
deve1opment;. —\ ‘ : f’fJ ) '
Residehtial development9 may digier witﬁ'respect,to,population:;'R

and area sizes, street and plot 1ayout esign, density,‘type of unit,

and dwe]]1ng group design. These characterlstlgs are arrived at )
largely by the dec151ons of the producers rather than the consumers 8 .

- _® _ _ The production side itself may be divided into-the:actual-producers -

b

7Two comparative stud1es are by Harland Bartho]omew (1955) and
the RAND corporation (Niedercorn and Hearle, 1964). Their figures on;
‘the proportion of developed tand in residential uses diverge consider-
ably (28 and 39 percent respect1ve1y) and the findimgs of the Chicago
Area Transportation Study (given in Berry and Horton, 1970, 445) seem
to provide a reasonable intermediate figure (32 percent) Lithwick"
(1970, 102) quotes figures for Ontario cities giving approx1Mhte1y 56
percent of. developed areas in gross res1dent1a1 uses.

1

L

8we are ta1k1ng here of the mass functionalist hous1ng markets  °
. developed in western natioms over the last hundred and fifty years.




dr_—w—+;;4~f»-v«——%mportat10n~arrows‘7‘ Within This syst system producers, p1anners, and con-h

an

[IEY .
R .
er N

. s1mp]e free1narket system (elther a s1ng]e City or a system»of CJtles)"

W

a1

Com , ‘ L.

human behav10ur," and notes that 1t 11es along the boundarqes of >

,odt\;ﬁ\sgody1ng PR deve]opments 13 who, if anybody, was responsfb]e

represented by F1gure 1, m1nus the 1eg1slat1ve framework box and

: sumers aH poss‘s certam va1ues w1th regard to res1tfent1a1 devg}opment.l

T ° . * ..?.\“ \~'.,
oy {3 ~ 2
o [ - " . 13
{ i S . g T ¢
J_!Sh“‘.5 bu11ders, and bu11der-deve1opers) and whéé may s1mp1y

be called site p]anners. Lynch*(1971 3) def1nes s1te p1ann1ng as.

“the art of" arrang1ng the externa] physical enu1ronment to support

-~ " .

rchltecture, _engineering, landscape arch1tecture and c1ty p]ann1ng
wh11e 1t is pract1séd by members of all these profess1ons whyte

(1970 242) laments that "one of the most d1fffcu7t th1ngs to’ find

for the final site plan." In smalTer deve]opmehts, -the deve]oper and Cl

planner will often be the same man, anéuoﬁly thé 1arger‘and more )
‘g-‘ v""‘“

successfu] deve]opers use. tra1ned 1and planners
C]osed Free Market S1tuat1on . " ‘ -5;s-mn -

@ ' . -

Turning to a mode] of site p]ann1ng decisians, cons1der first. aA

‘B
R e

wh1ch 15 cTosed to outs1de 1nf1uences. Here,, there are no-regulat1ve -

mechan1sms provnded by ]eg1slat1on to contro1 or 1nf1uenée des1gn

)

characte?féﬁ1cs, and no 1hnovatlon effects from outs1de.. (Th1s ls

Y » « & ‘- ,
.

I N - . N o 51 .. . C .
. . ‘ \ .t v
a : R ' P - :

In: the Ggsgiéontext,' 11er develooers usua]ly do the(baéic

;abil1ty to squeeze in the maximum number of lots the, rules w111 ailo@

(Whyte, 1970, 242).. Thus, in such cases, the planner's values cah be ¢
assumed to m1rnon.a1most exactly . those of the developer. ’ -

~ &

] r .
. P .
D ] .
/ . . 1 ‘ ] ¢
“ . . .
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_ . _ The_consumer's design vaTues (1abe]]ed A in Flguré 1) are .

* largely €oncerned With the quallty and appearance of the individual
dwe111ng un1t but it has been;demonstrated that a§pects of phys1ca]

1ayout 3t the ne1ghbourhood scale arg also important {Michelson, 19663,
g o N
Certa1n1y, the con5umer has preffrences with regard to dens1tyg'51nce :

” >

otﬁ§§ thlngs be1ng equal a lagge lot is generally seen.as desirable.- .

Figyre 1 portrays theﬁfactgthat the consumer's va]ugshare largely °

L

earried ?n the context-of a given physical and eufturaFﬁenvfronment (B)«

- SR

\anmy ¥

'“—“*ThTS"mTtTgates*agaTﬁsf*raon“change H consumer tastes, s1nce what is
preferred in new deve]opments (C) will not dlffer greatly from the .

fami Nar and known (* e.. customary) M1che1son goes so far a§ to

& -

. state tyat "what is known* and,exper1enced is rateq5h39h1y no m

how unfavourable it may be to an outs1der" (1970 165) The consumer,

h

of course, works under the constrqct}on of monetary resources’ (B)s,

which transTate his values into an effective demanc-l"(E).10 . ‘ 2
2 ‘ e « ’
R -t . ‘ i - ’ ‘ co S e
-"f ::" ‘ ) St ’ : 4
S A note on the effectiveness of the producer :in meet1ng con-

sumer ‘demands, It should be pointed out that the decision process -

"~ outlined in the model does not operate ds an ideal market due to the
nature and Structural dife of the product. The product exam1ned here

- is 'the residential development as a whole rather than the ihdividial
dwelling sunit. The density and design of ‘the site layout has positive
or negative utility  to the dwe111ng unit pyrchaser in terms of exter-
nality effects . . . the visual quality of the surroundings, the amount
,of privacy, adequacy and safety of vehicular and pedestrian access, and -
so on. 'The cost of site p}ann1ng‘and servicing is included by the ‘
develpper in the dwelling-unit pricé rather than as’'a separatecltem.

< Repeat business is unlipely, but- thé€ developer is presumably’.
concerned to build up a general reputation for supplying demanded .-

. environments at fair prices. His only real guide to the nature of these
demands is his emwperience of the marketability of previous developments
{both his own and those- of his competitors). The site plagning of a

"new development-cannot possibly be influenced by potential” buyers, since

r. these are at the time unknown to .the developer. To quote.gev1n Lynch .

© 41971, 258): "Ihe uftimate user plays no ‘active part in site design.

His needé'areirepresented by vague 1ntentions by gener:l restra1n1ng

" »
‘ .
-] N ' ‘ Pt

“ hd e f
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°

. Thewdeveloper s va]ues in th1s system (F) are 1arge1y concernéd
with prof1t—max1m1zat1on, and these values are assumed to rema1n con—vy
"N *stant Pr871t-maﬁimezationudeterminesewh1ehAexamples<of current . . .. _

¢ . development are preferred as models for, or 1nputs to_the des1gn of,

: future-developments (G). Tha ce_a successful formula has been

pas

CUN

i found, it w111 be retained nt11 thereris definite evidence of other

S ' 'ﬂ'formulae be1ng even more opuJar w1éh the consumer. Thus, 11ke he

4 Q

LY

s — Consumer, -the producer- 1s-un14keIymtenexperementewlth new_de51gn~ o
o , !

2
1nnovat1ons, he 1s bas1ca11y conservat1ve.
N

~ .
G1ven that. ﬁhe:deve1oper hes h1red a proféss1ona1 site pf\iner,

'however, there w111 be a certa1n deg e of confl1ct between Jplanner

a

. and’ producer values. The p1anner, pa; t1cularly if trained arch1tectur-/,

L]

a1%y, 15 1mbued w1th a certa1n ph1losdphy and exposed to numerous -
-contemporary, h1stor1ca1 and theoret1c%1 exampIes of plann1dﬂtsolu-

t1on§ (H) He a1ms to provrde envaronments Wh1ch sat1sfy certa1n
aesthetic cr1ter1a and encourage certa1n desored human behav1ours.11
, o . AN D | | | )

=

: ru]esoand standards or byothe 1nd1rect signals of.a market or1entedj
" to effective economic demafid. . .. . Site plans-serve the interests of
oo deve]opers f1rst--and the interests of thoseoable to pay for their use -

second .o o . Y . :

- L]
L

’ 11A note on fhe effect1véness of profess1ona1 des1gners 1n IR
meeting consumer demands. Michelson (1970, 133) asks, 'By what non- -~
user values -are planners, architects . . . and other creators guided?

Jo what extent are they guided by the values and other characuer1st1cs
"*of users? .. .-. . Do they learn profess1ona1 ideologies which guide’
their work?" It may be that the‘very fact of self-selection for design

¢« . . “consumer, but training is also 1mportant, .and one wauld expect valde-’
differences between des1gners trained at different schools (R. Kap]an, ,‘
1973, 272). Studies by Leff and Déutsch {1973¥.and R. Kaplan (1973), *
_admittedTy using small sampIes, suggest’def1n1te-d1fferences between
designers ‘and ‘clients both in the descr1gt1on .of environfient. :gg_lg\ -
envjronmenta]Wpreferences. Although desTghers general]y express

\ R .
242 » N . n

. *, [
B . . ' ' T P . -
“t . . : v A,':‘

f careers suggests | different sets of values:from those of - the average e _ . -
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‘These aims are not always even indirectly compatible with thé pro- S

. ducer's profit motive.” Influential designers, for instance at‘

S arch1tectur§ﬁ schoo]s, may . be partlaljy divorced from the constraints .

of the market and able to afford the 1uxury of 1nnovat1ve des1gn (ay.

L3

As consultants, other des1gners are the agents for the diffusion of

innovative-destgns—within the system.. §1ven that transportakien (K),

and site-servicing (L) techn ogies remain cdnstant, site planning

_so1ut1ons developed by desfgners aFe the only'maaor ‘source of innova- .f ™~

®ion in th1s‘c1osed houSIng market (see F1gure 1).. .

T e

Closed Regu]ated Market S1tuat1on ‘

dﬁ i o {- Idea11y, a free market is an eff1c1ent mechan1sm for cater1ng

'ﬁ.to the needs of individual con5umers.' However, certa1ﬁ negative
‘externality effeéts (for example, 1eap-frogg1ng‘spraw1 ) may bring
about- the 1eg1s]at1on of a regulatory system—to ensure that the community

_as g whole is not pena]lzed by prlvate proflt. Often, the 1eg1s]at1on

- 1tse1f only séts up-a mach1nery by which certa1n codes and standards
| may be adopted (_d po]1ced ‘ N | % ' - S
. T e z ‘ o oo ‘ ‘ ‘ ]
e - L ‘interest in sattsfyrng human needs, theyehave a tendency to ant1c1pate o
‘ ) . lthese needs without consu1t1ng the consumer, and an even greater -
: tendenc\ not to solicit the‘views of tresidents in existing prajects.
"  In the wgrds of an influential‘site-planner, "designers often assume.
. their e)n values and d1sregard those of the futur; mhabltants"jl.ynch,
‘ 1971 5
ey . ' 12For .a discussion of the nature and economies of “urban spraw1,
L see Harvey -and Clark (1965). William Whyte (1970) has much to say on .
the costs of sprawl and the positive aggravation of sprawl caused by
-echus1onary zoning (see particularly his Chapters 2 afd 3).. Essays on
= . . «particular aspects of the problem are included in Gottmann and Harper . .
(1967). Despite the negative views -of spraw1 engendered by the planning
ethic, there rgma1ns the countervailing view that the advant@ges -of the .
free market situation far outweigh 1ts disadvantages. o e

oo "

- . «
f s,
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- - - . " ~ATthough types of TegisTative machinery (M \n Figure 1) are
ec

themse]ves QEEQSEt to innovation and diffusion eff --for instance,

the spread gf comprehens1ve zon1ng ord1nances in North America after
'\'

1916-~-the form of the machinery has little direct effect on the design
> . s of site plans. For the standards of "good practice" explicit in such
procedures as subdivision control and site plan control originally

) emanate largely ~from tne design professionals +(N) and producers (0)

themse]ves'(see Lynch, 1971, 241, and Ontario Econom1c Counc11 1974
e TN S e

367 Lndeed a regulated market may be less open to des1gn 1nnovatlons

o

simply because the codified stendards almost au;omat1ga11y disallow
depereunes %rom exisging site'pIenning solut'ions:13 | \
It is. suggested that p]ann1ng lTegislation ias most e??ect on
site plans in terms of densft1es. This may occur e1ther-as a direct or
. LT ;‘ as an indirect effect. Indireotly, restrictions on ‘the supply of
| developab]e land -and delays for approval, force the developer to lower -
1ot size and increase dens1t1es to maintain profit levels. .In ' .
_:pgrtiou]ar, site costs are likely to rise relative to the income |
. levels of marginal bu}ers, which 1e&els determine the se]li;g price = °
o tr?é builder can fix for his comp]eted holise--"The most‘obvioys way he (
can avoid the'dilemma is to econolfize 6n land by raising 'the densities |
_ of his hous1ng" (C]awson and Hal], 1973 54)," .

Directly, p]ann1ng pollcy may, g1ven the tw1n goa]s of efficient

~

urban serv1ces>and 1and conservat1on, be a1med spec1f1ca]1y et,ra1s1ng

t

: 13See whyte (1970, Chapter 12) for some problems encountered in
; 1ntroduc1ng c1uster-p1ann1ng to U.S. subdivision design." a

. *
. .

¢
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the'densjties of housing™dgvelopments. This has been the situation in,
| ' 14 S

) | . Open Regulated Mﬁrkei;;\tuation ' B ‘ .

~

'In'discussing the mode] in F1gure 1, it has so far been sug-
gested that mod1f1ea%1ons to contemporary site ‘design and density are
s ]
to be expected only from the d}ffus1on of nove]~pjann1ng solutions .

- \ .
- originated by local design professiona]s (whether engineers, archi-

tects,'or land-use planners) If, however, exogenous factors affect1ng
“the decision-making system--notab]y the dom1nant transport mode and
ava11ab1e-sate-serv1c1ng technologies~-are allowed to vary, other

-

innovation effects come into play. - ’ \‘ 4 : —

~ In-terms of the transporﬂ.node (K), Borchert (1967) d1st1ngu1shes i
r maJor epochs in Amer1can history character1zed by a dominant tech- -
no]ogy‘“cruc1al“ to the form of cities and city systems. Transport

modes in these epochs most recently the "auto-a1r-a;en1ty" era; ‘

"brought major changes Jdn 1and—use patterns, densTt1es, 1ot s1zes,,

' ‘noda11ty of the tentral business d1str1ct, and other 1ntraurbanfvar1-

ables” (307); It is a,common theme that, cetéris paribus; mass
PP S > A

/" i N
automobile ownership'effective1y decreases the relative cost of

.«-

suburban 11v1ng (arrow P) and therefore a110ws ‘the grat1f1cat1on of

consumer sgﬁce defands-, through Tow dens1ty res1dent1a1 deve1opment 15

o, ) R ng

. . ” - '
L T . ey

-~

14Sorne d1s;e§sﬁon of direct and 1nd1rect effects of p]ann1ng
~ with specific reference to Chnada and the U.K. is g1ven in Chapter VI,
Sect1on 2. - : « ' ‘

15For example, see F1e1sher (1961), Boa] (1970),'Sargent (1972),
and Lansfng and Hendr1cks 41967) s -
7. , | -
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Besides density effects, street-plan designs. must be accommodated to.
5 g

such a transport fnnovatfsn. Thus, in the case of automobile travel

and access, eng1neers in part1cu1ar have been called on to suggest

-jnnovat1ve solutions to maximize safe§y~and'm1n1mlze access costs.
ij,New4transport technojogies “in a sense aét'fo force changes in Site
* planning criteria (note arrow R)iand.are tnerefore suggested as a

major 1nnovat1on source_in F1gure 1. 'f' A

S1te-serv1c1ng technolog1J assume considerabie importance for

the deve1oper: nServ1c1ng 1nc1udes the provision of plot-access and

; ) ut111t1es such, as water and power, plus the necessary seweréﬁeiﬁﬁﬁﬁ
— aQ a,

runoff—disposa1 facilities. Part1cu1ar1y 1n supply and d1sposa1 tech-

nologies using utility 11ne systems, per cap1ta costs of 1nsta11at1on

- and ma1ntenance are related negatively (although not necessar1]y .
S : 11near1y) to dens1ty, and re1nforce the producer's de51re to butld

- | at high dens1ty.16 Thus, current]y—favoured technologies, and 1nnova-

-i;:' 45§“»~1 {1ons with respect to S]te-SerV1C1ng, strongly affect producer dens1ty

P

-specifications (arrow S), and a]so are of conCern to municipal p1anners
in terms of regu]atory act1on (arrow T) ‘ -
e - , On€ further’ exOgenous factor affect1ng site densities in_--

. particular is effective consumer demand for ;pace. This will increase

if relative“purbhasing‘ppwer (D) increases. Crompton (1961;°202)

& - - . .
- . B . . .

o 16F1gures prov1ded by Down1ng (1969, pages 35 and 53) suggest

T " that the marginal cost of septic tank systems per capita pér _year is
h1gher than for sewer lines at net densities over about 25-persons per
héctare (depending upon corm¥nity size and d1s;ance to treatmept plant).*
If the only servicing possibilities for a_ site are drivek wells and
: . septic tank sewerage, the Community - Builders' Council (1940, 111)-
= ~ recommends a minimum lot.,size of 20,000 square feet to avoid contamin- -

. ation, giving a maximum nef“dénsity of only about 20 persons per hectare.
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' ‘mentions, an 1ncﬂease 4n genera] prosperity as 1nf1uenc1ng standards

and demands regardlng res1dent1a1 layout. .

h Y

Diffusion between Market Systems’

2]

Aside from 1nnovat1ons occurr1ng w1th1n the local market system,
there may be 11nkages W1th surrounding systems and therefore.a constant
1mport and export of va]ues, ideas and examples regarding urban design.

If the 10qa] system we are consader1ng is a single city, one “wou'ld -

"‘expect“fncreastng*%ﬁt”raction with the rest of the national area to

produce forms of deve]opment which are 1ncreas1ng1y simitar to all”

»

others~1n the nataon. This occurs through the amportat1on of preferred

examples affect1ng ‘the values. and cr1ter1a of p1anners, Rroducers and

consumers (arrows 1abe11ed X)) by the adoptinn of externa1]y originated

site planh]ng solutlons (arrow Y), and by shar1ng of transport technolo-
gies (arrow i). S1m11ar diffusions wilT occur between integrated
national systems once 1nteract1on is established between them,

P Regard1ng the 1nternational d1ffus1on of a p]ann1ng so]ut1on,
th1s is best exemplified by the h1story of the Radburn prlnc1ple The 3
basic cluster or superblock des1gn ut111zed anc1ent ideas evident 1h,
for examp]e ‘the Engl1sh and New Englaa}»vi]]age green. C1arence
Stein and Henry Wright stud1ed features 1n Britain in des1gn1ng their °

plan for Radburn, New Jersey, bu11t ip_the’ 1ate 1920 s (Stein, 1957,

"~ 41~ 48) Thus, there was an 1mportat1on of preferred examples which,

“through tHe‘f11ter %f the designers' values and objectives, led to- the

-

1hnovat10n of a formal p]anning so]utioh. A]though some examp]es of
the des1gn were deve]oped in the U S., adopt1on was stal]ed by (a)

the conseHvatlsm of consumers and producers and (b) regulat1ve o
S ‘

L]
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criteria not designed‘to'hiiiaf?'the new plan form. The principle was

a

exported back to Europe,swhere it thridbd{ and-has” recently been re-
importeg into North America with refeFeneeftO'prefe}red examples of

-

" European practfce. O ~ . .

A more ubiqu1tous examp]e of 1nternat1ona1 d1ffus1on effects

,15 the grid;ron street plan a rat1ona1 plan so1ut1on 1dea11§16u1ted

-

_to rea] e;tate market1ng purposes. Diffusion also occurs, in the d1ssem-

1nat1on of research results compar1ng cost-eff1c1ency and consumer

“sgt1sfact1on 1n-var;eus—plann1ng_approaches

'|4( Summary

N

-
-

Aside from formal de51gn so]ut ons in the profess1ona1 11ter-
ature, certain deve]opments tend to be adopted 1nternat1ona11y as

exemp]ars of exce11ence, and rev1ewed repet1tive1y. Favourable

'descr1pt1ons of design features in Radburn Restdn ‘Stevenage, or
Va111ngby are predlctab]e contents in standard design texts. A]though

‘ the consumer is less exposed to such exotic examples, for all dec1s1on-

mak1ng ‘groups there is a certain "fash1on" effecf‘w1th respect to
des1gn preferences (denoted as such in Figure 1).
- Onenyrther'factor‘which is'subjeEt to within-nation and

begween-nation diffusion effects is the dominantvtransportitedhnolbgy

_to which site-planning solutjons- are adapted\ A]though improvements
Jin transport may ogcur 1oca11y, they may also be 1mported so that the |

-factor may- be v1ewed as extr1ns1c dn terms of our earlier d1scuss1on.

° Y

In this introductory chebter, some specific researoh require-

ments relating to the broad probTem of urban env1ronmenta1 d1vers1ty

' have5§een identtf1ed These re]ate to the 1dent1f1cation of degrees of




.

- difference from place to place, and of rates of form convergence'and

divergence between, places, a%d‘to the provision of a suitable frame-

. work for the explanation of such degrees and rates. A general ° ‘

" discussion of mechanisms by which form-convergence may occur‘has;;
been presented, but the present research will concentrate on the.
particular case of restdentta1 site plannino. The nottbn of'homogenf
iiation via innovation and df?fusion effects was illustrated forfthis

case by a dec1swon mak1ng model, which 1dent1f1es spec1f1c sources of

— e e

1nnovat1ons affect1ng the des1gn and density of developments.

The fo110w1ng chapters out11ne emp1r1ca1 research designed to
1nvest1gate the effects of an homogenization process as they are
evident in refractory plan features. No attempt will be made to sub-
stant1ate suggested causa] 1inks in t“!‘market model 1tse1f or to F
trace the h1story of specific s1te plann1ng 1nnovat1ons as they. d1ffuse

through a system of c1t1es. Rather, the purposes are Both more -basic

—

. and more general; select1ng twa national areas which, with the rest of
" the wes tern wor?d have increasingly shared more s1m1Lar econom1c,‘

techno1og1cal and soc1a1 cond1t1ons, they are: . {
hY

(a) to descr1be the current degree of 51m11ar1ty in the design-

4
-

and sca]e of plan ‘features; " }

{b) to determ1ne whether plan forms Rave become tncreas1ng1y

Similar through t1me and assess the rate of this convergence effect .
’ ,

1nternat1ona11y (between natiohal sets of cities), 1ntran;t1ona11y
' t(with1n nat1ona1 sets), and at the 1ntra-urban scale (w1thin.part1cu1ar

L

e citiess ’ e - . T
- (c) 'to sug§est exp]anations ‘for these’ degrees and rates couched*“

particu]ar'ly in terms of “ homogemzatwn concept 1ntroduced 1n this

chapter.
e

.
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- | @&  CHAPTER II
\ v

RESEARCH DE§IGN AND METHOD -

1. Organization of the Study

To determine the nature‘of form-convergence, one needs to

-COmpare the present and past morphoTogies of Efties"iﬁgﬁtéTéésiftwo.'”

countries. These countr1es should display 1ncreas1ng]y 51m11ar tech-

no]og1ca1 and\economic bases, and be chagacter1zed by increasing

1nteract1on in the urban p]ann1ng and develqpment‘f1e1ds. Tnis'study

will in fact be 1imfted to only a pair of such countries. More would

-

be preferab]e, but this wou]d lnvolve data col]ect1on tasks beyond the

capabllities of a sing]e researcher. Sa g g

a *.

To provide bpth'breadth “and deptb,-the-stndy is organized'in
.« e * ’
two major parts' macro-scale work giving a generalized picture of a

‘single plan e]ement in a number. oﬁ-c1t1es and micro-scale work for .

»”

two - cities which examlnes a11 three maJor.p1an e]emea}s.
The‘1n1tial analysis takes a'ﬂ“QTecfed set of medium’sized T

.cities 1n each country, and examines their present “urban forms to ,

determ1ne the extent . of withvn-nation and between—nation varfation., .-
Owing to the very detailed sca]e of analys1s necessary for study of

other pléan elements, the macro-scalé comparfson is confined almost

' - 4 P

exciusively to the street 'plan. Several descriptions of street p]an

*des1gn and density are collected for a number of sampling areas within

s : - ’ . ' » 3 .
F
. - ! - \(l‘ “J '
a I oW
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. ;. each city, on a strictly.comparable basis. Summary measures reiating o>
to each city are then’grephed and subjected td a component analysis to
discern covariation oF Variables and the extent of overall d1fference

,Eetwéen the nat1ona1 sets. “

' _ 3gt111z1ng the same data on street plans, an essumption concern-
ing the cencentric growtﬁ of urban areas through timg will be utilized

o

. ‘ to gain a gréphic estimation of temporai'trends. This should allow p
N identﬁfiéatfb;kbf any coﬁVergence proceSS’oberative, and give an L~ -

. indication of wh1ch p]an aspects are most, SUbJECt to such a process.
- The second part of the ana]ys1s is a1med at prov1d1ng more con—j
d]c ete ev1dence on convergence and divergence,” For this, one represent-
(§Z1ve city 1n each nat1ondT area is se]ected, and arch1va1 materlals are
used to assemble detailed 1nformat1on on developments occurr1ng in - o
- several t1mﬁ‘pe(]ods. In terms of the si.eet plan, some ver1f1cat1on )
of- the macrb—dna]ysis,1s possible here, bothnan substantiation of the

concentric -growth assumption, and in a comparison of actual and assumed
, .

L , trends. For buildings and plots, attention is focussed primarily on

. et .dwelling-unit densities through time, and their relationship with
“‘ ‘“;;“‘**-«~~»s¢reeteliyou;_designssandeoyetﬁliesiié planning. This approach is

intended to- provide information on trends in within-city diversity,

L -
both as it app1ies to each developmant increment through time, and to

- 'the evo]v1ng urban comp051te.

. w

MaJor trends 1dent1f1ed will be d1scussed in terms of the,

I

’ (
mnovatwn—dlffo\n concépt outlined in the pgedmg chapter.

.
~—

b




2. Sampling Procedure

= :

. Choice of Countries ) o g

‘Cities in Canada and Englaﬂ.dﬂ1 will be compared fh th1s study
MaJor reasons. for selecting these countries are' the author S relat1Ve

familiarity with them, and the ready availability of source mater1afs. X

3
-

But, also, p]an forms in the two countries are not s0 d1ss1m11ar as to .

present d1ff1cu1t1es of- compar1son and’ they are reasonab]y represent- ':,*

accord with the fact of an increasingly global information net.end'

-ative of two maJor'types of urban history in the western world.

7

urban/technologlca1 base they share a large body of commen techno-

logical, cu]tural, and 1nst1tut10na1 factors operat1ve on <the deve]opment
m‘g i -
- &
‘One cou]d argue that in cultural matters generally the two ..~

R

prqcess.
couht¥1es, although sharing increasing 1nteract1on have gradually
become less 1nf1uent1a1 on each ether, since the]r interactions with
other nations have grown éven more rap1d1y. But tst is not necessarily

true regard1ng matters of urban plan deve1gpment, and further, the -

'I specify England rather than Great Britain since the Scottish
urban tradition has deve]oped somewhat,g1fferent]y from that in England
and Wale;,, Scotland's inclusion would Q fact, necessitate the com- °
parisog0f three rather than two nat1onal sets, increasing the study's °
8§2ef%?5ty at the expense of its depth, It might be argued that the
bec cities are similarly different from those in anglophone Canada,
“but in terms of street-plan character1st1cs th1s may on]y be true for

© ®uébec City. - | _ - \

2Enghsh plan forms are generally representative o? the
European urban tradition, characterized by accretionary growth affected .
by ancient cadastral patterns, - “They ‘contrast markedly with the~rega1ar o
- cadastrad basis of cities in Canada and other areas of European settle-
ment such as the U.S., Australia, and parts of South America and Africa.

- . . ’

4

B . <, o
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. homogehizatioﬁ concept is not predicated so much on.relative ties as.
‘on abso]ute levels of 1nteract10n and exchange. Starting{from rela-

t1ve1y d1ss1m11ar cond1t1ons of urban p]an deve]opment prior to the

[}

L urbanf1ndustr1al revolutlon the two countr1es have 1ncreas1ngly been

f

subject %o similar overall bases of transport technology and market .

organ1zat10n. Intrinsic constra1nts such as pressure on land supply

-and levels of consumer prosper1ty have not necessar11y ‘become monoton1-

ca]]y more similar through time, but there appear to have been dtffus1on
- - . . «

effects 1n terms of'extrinsic %actors;' For exambae; r%]atively larige
‘numbers of:architectura11y-trained British planners wWere imported inte
"CanaQa by the Central Mortgage and Hous{ng Corporation during the-1950's'
(Ontario Economic Council 1§73. 39),.and were inf]uentia1 in shaping .
ah emerglng p]ann1ng 1d1om. Pr1or to th1s, Eng11s plannlng concepts '31

o .
'uand examples were famllfar to Canad1an towns1te planners, byt in |

a4
Lo

nelther country were such desigh notions" capab]e of wholesa]e impde-
“

mentation. Although deve]opers-are not themse1Ves a major source of

. t

site p]ann1ng 1nnovat1ons, a fUrther po1nter to diffusion effects is

P

the increasing prgsence in Canada of Br1tlsh deve]opers such as

' W1mpey, Costa1n and Bev1s. vj ..

4

It should be evident to the reader that urban. development pro-

-

'xcess§s in Canada and England 1nteract largely through worId-w1de "poaﬂs

of profess1ona1 1nformat10n, shared values, common: technoPDg1es and

“*

51p11ar market conditIQns. Thus, 1ncreas1ng s1m11ar1ty betWeen their
p1an forms wou]d not necessari]y imply a d1rect d1ffusion of 1nnovatldhs'

affect1ng these forms from the one country to the other; many such

- (4

1nnovat1ons may diffusé to each via a,th1rdmcountry. Canada and Eng]and
. ] . - .



cally been very similar in terms of culture and ti;?nology and should
therefore provide a good test of the .warking hyp

- will determ1ne the number and size of cities wh1ch 1t is possible to

-readlly 1dent1f1ab1e 1n plan form“on topograph1c maps -at sca]es of -

,
. |3 . . . Al
scate, - | . u )
‘ .

-~

T a road 1ayout requ1res exam1nat1on d* a*reasonany ex%ens1ve area of

'samp]y as examp1es of a 1arger 1nternat1ona1 process.

-(namely,, that convergence describes a logistic curve through time).

.Eng1and have been convergent dur1ng any perﬁod one might we11 assume

- ~ & o ”!‘;.
’." . s 2 &‘
Y y :
. o 4 2
- d o LA . : Y

are therefore treated here not asy;'sola'ted two-nation sy'stem, but
Relative to all wor]d cultures, Canada and England have h1stor1—"
hesis ‘%‘

For recall, that’ the potential for“form-coﬁvergence is positively related

to the extent of initial form—d1spar1t1es Af c1t1es in Canadaeand

that abso1ute convergence hds Qccurred much mére rap1d1y between nat1ona1

groups: whlch were 1n1tia11y more d1$$1m11ar.

" Sampling Within Gities ° : : ]

‘The procedureﬂfor sampling the street plin‘withih chosen cities

»

study. And,the samp11n§kdes1gn at this level must refiect the most
suItable scale for‘the identification and measurement of tne street
p1an 1nd1cators under analysis. PTots ‘and building out11nes are best

stud1ed at ]arge sca1es of at 1east 1:5,000, but the- street layout is

1 25 000 and 1: 10 000 For measurement of the street p]an 1nd1cators
out11ned below,, therefore, 1:25 000 topographrc maps w11] be used |

p§§t]y‘because more recerft ard cpmplete,coverage~1szavailab1e ‘at this

hs
.-

P110t work suggests that mean1ngfu1 stat1st1ca1 descr1pt1on of

[

L 3

deve]opment around 500 metres square, SO that.unusua1 or “insignificant

. .




features do not bias- characterization of the°1ayout " Hoawever, using '

samp11ng un1ts as 1arge\as a square k]]umetre would produce loss of
Q

1nformat1on, stnce partlcu1ar1y in o]der sect1ons several site layouts -

&1

» .perhaps of greath_df%ferent character m1ght be deve}oped w1th1n such a
e

an area. C1t1e£aW111 therefore be d1v1ded into (500m) sampling units

‘

L#4

for the purposé of the macro- sca]e analys1sa ) >

. LD
This st111 poses prob]ems, since-only a few medium=sized v L e
Y 7
cities (of qpprox1mately 100,000 to 300,000 population) could be - RS

exhaust1ve1y surveyed u51ng such Unitse¢ And reasonably large urban

qreas are preferab]e s1nce ‘they are subject to a multiplicity of
]
- dec1s1on—mak1ng forces and are more 11ke]y to‘ref1ect steady growth

° "

‘~«;over t1me. Rathé? arb1trar11y, thprefore, a one 1n fdur samp]e of
(500m)2 cells will be selected fnr ten such’ c1t1es in each country
(th\s.turn* out to provide sampﬁe stzes of from 21 to 107 cells per

- o . 1 . -
*

c1ty) w0 . _ - - &

‘Unban Area Delimitation e

-

* 4 . - v . . O

" For each city_jt is necessary to delimit the urban arega T

’

throughout wh1ch the oge in four samp]e.1s to be taken. To base this

de11m1tat1on srmp]y on e’po]1t1ca1 beundaries of tﬂb central c1ty

L] . F

wou]d exclude areas of recent develénment in the case of underbounded

c1t1es, and thérefore d1§tort the 1nterpnetat1on of summary statlst1cs v

4
-

of” the street p]an 1n such c1t1es. 1t s, therefore'Vdesirab1e to.”

< Y

delimit the extent of the actua] bu11t-up area. .This may be done - 1n

a fa1r1y sub3ect1ve manner as w1th the Canad1an census def1n1t1on oﬁ




H . -
4 . N TN, ot e . B
R . - e - . . . . . .-
N - . N
e s A - -
. - .
’ * . . _ - ‘ -
’ - y "o ’ . 3' }
L4

. mettopolitan urbanizeg cores:;,” -6r:by the detailed examination of -
- ‘ .o T L e
building"patterns.4 o Lo ° L ’
<%' Slnee there are no comparabIe surveys of butit-up areas in

method fom de11m1tatxvn based‘on the ev1dence of 1:25,000 topograph1c

) maps. Us1ng a gr1d of knL _quadyats cenfered on the city centre, the

P

bu11t-up area is: defvned as al cont1guous quadrats conta1n1ng at least

5 -h‘

:th1rty hectare parce]s in which there is a bu11d1ng.6 Cont1gu1ty is

"def1ned as adjacency oﬁ quadrats along at 1east one s1de (rook s case)
. »
.The only except1on is to d1sa1low lengthy attenuat1ons or ribbons

,extend1ng from the main urban body, along a r1bbon, not more than two
ﬁuadrats connected on 1ess than three- s1des to other bu11t-up quadrats .
\ﬁaafe‘lncluded. s e '

“ 2 e

Oef1ned as the "cont1nuous built-up area covered, by street
U}tern ‘design and meeting a density 'of 1,000 persons per; square mile."
N triteriazare given as ‘to what <in any partlcular case COnst1tutes
"%Fnt1nuous“ or "street.pattern des1gn". ' S

~'.

ﬂﬁa T > 4St1g Nordbeck (1971) descr1bes the Swedish census definition

of built-up area--each included house must 1ie within 200m of an already
incjaded house. “In his twin cities study, Borchert (1961, 50) def1ned
square* mile units with over 80 1ntersect10ns as urban .”‘

e

5Th1s _appeared to be the most su1tab1e arbitrary limit in p1lot

V;‘ . Canadian.and English urban areas, hgwéver, this - limit may exclude .

L stud1es. Owing to differénces in :g:égcale and spatial extent of
.4y, - ‘functionally dependent suBurban areas (in the English case): Quadrats

conta1n1ng water bodies were 1nc1uded 1f 30 percentﬁof the'land ‘area
hectares contained a bh11d1ng. ,

~ 60n 0.S. English 1:25,000 maps, approk1mate bu11d1ng out11nes
are shown throughout the urban area, But on N,T.S. Canadian sheets at -
the ‘'same scale areas of small buildings (ge ra]]y dwellings) are mostly

. Only in low-density periphbral areas are bu11dingsf1nd1v1dua11y mar
A certain degree of judgement is required when using the N.T.S. she
4in order to gauge the presence or absence of a building within a.pectare

’\‘\‘%quadrat but the degree of subject1v1ty 1ntrdduced is’ m1nu3a1. P .
;. R - . /, ,. LT -
» ' L e e

4 s ' .9 ,
. . : ) . » .

—-5aqﬂha and Eng1and,41t was necessary to dev1se for this study a s1mp1e//

-
A

- ’ . L

sHown by red tint. outlining the areas of both buildings and their pTots.///f
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. " In s£73cting one bf’fhe four (SOOm)2

P

qﬁadrats within each kmaz,
- that quadrat with the largest number of "bu11t" hectares is taken, and
in the event of a tle preference is given in turn from the northeast

corner clockwise. This introduces a systemat1c Q;as which ensures that'v '
selected quadrats di§p1ay.a fairly devefbéed street pattern,.suitabfe' !
. PR }

for deécriptive measurement. The advantage of strict'eomparability'is :
retained. 2

»  ~Choice of Cities ’

A furfher problem.is.pnse&,ﬁn‘the:selection of ten’represent-

3

f ative mediym-s¥#zed cities in each country. Rather than do this in a #

- -.-.‘-J '

eomplete]y subJect1ve mannet, the only ava11ab1e comparat1vé§%@

. ' 4 “& -\
A y pulatio 5,7 compil by Kingsley. Davis (1969) and the Intermational
, " , - ‘ C A o
e ~=~uee S Urban Research group, ate used. ethod of delimiting urban =
’ & . ’ ' ' : . h
] - areas is based on the §unctional-area.criteria used in U.S. Census .
a - ¢ ¢ o ’ fu . . L -
N Metropolitan Area definition§q? . S '
. - . R
TTJFA S ’ ' 7Var?ous methods . for “urban ‘area delimitation -have been suggested
(see, for.example, Grytzell, 1963, Borchert, 1961-and Philbrick, 1961).
However, coiparable delimitation aid popuiation estimation for a11 ..

. ' | -,f world c1tT§s (defined as townsover 100,008) is restricted to the work.
- " by Internat1ona1 Urban Research (1959) and- Davis" (1969)

8Dav1s 3 del1m1tat1on procedure is g1ven<1n world Urban1zat1on
1959 1970, Vol.-1 {1969), pp, 25-33, Basically, an urban area is .
def1ned by a central city of at least 50,000 population, plus all con-
uous local government 3reas where ncn-agr1cu1tura1 workers ‘are at?’”
least 65 percenf of the labour force. For the U.S. and U.K., place of
. work' and’ telephone call data were, also used. Cut~off limits ffor the,
, . contiguous aregs were estab11shgg by a density rule based o the - .
0 assumpt1on of a cont1nuous decline in dens1ty from the c1t¥2kentre.'

. . e - - - s - - - R -




prov1nces, two 1n the pra1r1es, and one in Br1t1sh Columbia)

Append1x E- g1ves thelr locat1on and suggests that their res1dent1a1

[
-

Using 1971 census figures for Davis's methopo1itan areas,9

there are. JUSt ten Canad1an c1t1es in the range 100 000 to 300, 000
popu]at1on %hese figures (given 1n Table 1) are generally some- .
what lower than those for the 1971 Canad1an Census Metropolitan |
Areas, but greater than for CensusAUrban1zed Cores.' The survey date
of latest available l'ég 000 maps | is noted a]ongaw1th the approx-

imate population of the- d\\dm1ted -data area for that year Since

"it happens that no Quebec c{tTES\are 1ncTuded us1ng the Davis’ f1gure :

r . b
as a cr1ter1on, Trois Rivieres- Cap de ia Made1a1ne is.also subJectedx s

‘‘‘‘‘

to analys1s, as .a comparat1ve gy1de It»had an é§t1mateg popu]atton'v .
of 80 000 in the 1963 data area. Otherwwée, the—tehﬂselecteg c1t1es
represent pract1ca11y the fu]] sen,of'med1um-s1zed ¢1t1es in Canada,

drawn from all- reglons (four in Ontar1o, three in the At]ant1c

B
environments are representat1ve of those w1th1n Canada and Canadian -.

urban’ areas genera11y one masor study examnn1ng var1at10ns in Canad1an

St

his factor'analysis refer to EConomlc soc1a1 and demograph1c aspects

‘e
‘.
K

Fo?’the Canadian citjgs, Davis's 12]0 estimates were checked
against 1971 ,cerisus ‘populations of his delimited areas (basically the
1961 Census MetropoTﬁtan areas). «The maximum d1fference was 15,000

- for Sudbury and K1tchener-waterloo (

10Map mater1a1s used for built-up area delimitation and for the

‘macro-analysis of street plans were as follows: St. John--21G/8a (1960,

10 Y

, urban structures is by King (1966), but a]most all varlables 1nc1uded in

1h (1960), 8b (1961),* 1g (1961); St. John's--1IN/10b-a (1961), 10¢ (1961),

Saskatoon--72B/2a, 2b; 2g, 2h (a11 1963); -Sudbury--411/10d, 1la, 6h, 7e

(a1l 1963); Reg1na--721/7g (1962) 7h C1962), V1ctor1a--928/6f-g (1959),,'

6e (1959); Halifax--11D/12h, 129, 12a (a1l 1969); Kitchener-Waterloo--

- [
- - . o

-40P/7h (1965), 8e (1964); w1ndsor--40J/3h 6a, 7d, 2e (all 1960); London--
. 401/14f, 14g, 40P/3c, 3b (all 1961) Trois R1v1eres 1311/7a (1963), '
~1:50,000 311/7 (1970).
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CITIES SELECTED FOR MACRO-SCALE ANALYSIS——POPULATION vl

ESTIMATES AND SURVEY DATES

- Populations for Survey Date | Estimated Population
. . -+« ,sAreas Dehmq;,ted1 of 1:25,000 of Delimited
v Gty (7o by Davis*: Maps Used. Data Area**
] , . (000's). _ (000’s)
. [CANADAS ) ' ' |
St. John . 106 1960/61 | 70
St..John's - '120 1961 | 70
-Saskatoon 126 1963 © | < 100
Sudbury. % 1407 1963 ° 80 Co.
Regina - 140 1962 110
Victoria . 193 - 1959 140
Halifax. 213 1969 170
Kitchener-Waterloo| ~ 227 ° 1964/65 110
Windsor 235 1960 160
London 236 1961 _ 160
ENGLAND: )
Lancaster- ﬂ - .
Morecambe , 106 1964/66 .90
St. Helens 126 .. "1964.. 110
Cambridge /- 138 - 1. 1965 | " 100
Northampton 150, ~.° ° 1950 ‘ ~ 100
- Burnley-Nelson 173 - 1958 130
oxford ©.195 1963/65 | 120
Chesterfield 225 . 1958/60. X 70
Mansfield-Ashfield|. 236 1958/70 - 140
“Blackpoo] 751 - 1958 . 170
Preston 282 < - 1958 . 150

' . L] o
——— .

1971 Census of- Canada 1961 in Epgland.
‘ To nearest 10, 000 ‘estimated for~survey dates

— -
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J1ist these cities in order of size. Ten cities were selected by the

-

-rather than characteristics of the physical plant. It is even

.gnywax);:1961 populatione for Qavis's &elimited areas were used to

British towns over 50,000 by Moser and Scott (1961), in Which each

) s
o

-

difficult to judge from King's stud& whether the cities are réprésenfL .

ative in these aspects, since factor scores are not given. ' They:do, -

however, distribyte themselves among the major groupings given by King.

- .For’both 1960. and 1970; Davis lists thirty English cities with‘p »A.

‘ A . . g . Co
functional area populations between 100,000 and 300,000. Since 1971 ’
‘ : 3 3 .

“census figures were no%‘availab}e during the formu]atioﬁ.of'thjs study

(and since.the popu}ation5~did'n9t ;hange dreét]ylduring ;he decadé‘

aﬁbitraﬁy device of starting with the smallest city and taking every
' 1

v

third one in turn. They are listed with the survey dates™ and

éstimated'pbpu]étfons of.tﬁg data areas in Table 1? A Tocation map

T

and data on.physitqj form are gﬁvén in Appendix E. .

-

.These cities werekgxaminéd‘with respect to the mapping of ail

town is ,Jocated in component space‘acgbrﬁing'to its scores on two

. A .\ o
major components--social class and stage of development. They mirror

-

11As for the Canadian cities, the latest available editions of .= -

1:25,000 topographic maps-were used. In several cases, the last major -
revision.was in the late 1940's or early 1950's, and for these cities
supplementary information from enlarged 1:63,360 maps was used to main-
tain reasonable comparability with, the Canadian data (which are all ..
post-1959). Maps used'were: Lancaster-Morecambe--SD46 (1950), 45 (1966),
1-inch 89 11964), 94 (1958); St. Helens--SJ49 (1952), 59 (1949), l-inch
100 (1964); Cambridge--TL45 (1951), 46 (1952), 1-inch 135 (1965); .~ -
Northampton--SP75.(1950), ‘76 (1950), 1-inch.133 (1950); Burnley-Nelson--
SD83 (1950), 1-inch. 95 {1958); 0xford-~SP50.(1965), 40 (1957), -1-inch

165 (1963), 158 (1956); Chesterfield--SK37 (1949), 36 (1949), 47 (1951),
1-inch 111 (1960), 112 (1958); Mansfield-Ashfield-SK56 (1950), 46 (1950),
45/55 (1970), 1-inch 112 (1958); Blackpool--SD33 (1951), 34 (1951),

%-igch 94 (1958); Preston--SD52 (1951), 53 (1951), 43 (1951), l-inch 94
1958). ) ‘ . : L

e g T e

Tw CLk




~ the nationa] d1str1but1ons on these components very close]y, and appear
‘to forp a representatxve sample. = - - ,j - .
One assumpt1on regarding tHe choice of’semple cities should be’
made explicit. Arb1trary population limits” of 100,000 and 300 000 have
:'been used in’ mak1ng th1sAse1ect1on, s1nce "they bracket cities w1th
spff1c1ent:h1storjcal and structural yprlety of plan development for =
ana]ysis; but which are not of'unhanegeab1e‘size.' It is assumed —
however, that c1t1es of both larger and sma]]er stze are subJect to ‘
,very §1m11ar processes of plan development and would in fact be des-
) cr]oed by sfm11ar scores 1Q_the‘fol1ow1ng ana1¥51s. During any perlod
of de{e1opménp, large cities will -ténd to exhibit.e ‘greater range of
new plan forms, 1eyout arrangements and bui]ding densities than\wi11,
s%h]] cities But the most typical (moda]) deve]opments occurr1q3
within bu11t-up areas w111 be similar regard1ess of city size (w1th .

perhaps Just a slight lag in innovation adoption as one moves down the

size continuum). : i : .

3. Street-Plan {ndicators
For reasons already od%lined; the macro-analysis will concen-
tnete on the street,pattenn as an expression of overaf]ﬂmorphology. _

.":Aside from the sheer space faken up by urpan streets,lg

they are -the
most 1mportant plan feature in a‘number:of ways. Both Conzen (1960, 7)
- and Natson‘(1959; 127) note the relict nature of street 1ayoUts, their

) 12gee Bartholomew (1955) and Owens (1968) for estimates of

proportions of urban land in streets. As Bartholomew notes (112},
“streets, by occupying 27.6 percent of the total developed area, absorb
the largest amountﬁof 1and of any single use in urban. areas."

- e e [,

.__._.«3&.* - — -
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| ~ that "the maximum eff1c1ency of [site] p1ann1ng is measured by the

“te "holes-in the net" (Lynch, 1971, 126-130). Martin (1972, 10) -

LS ~ ’ ‘

16ngevity.and*resist§hce to change.ﬁ They represent a very heavy '

-

capital inVestment which determines_the form of adjacentointerstices, |

Ik

L4

argues that "the-pattern.of the Qrid of roads in a town or region is
a kind_of p]aybeard that sets out the rules of the game;" and suggests

r

re]ationship of c1rcu1ation to gross area" (Martin and March 1972, 31

-~

L Nhat are the relevant descriptive variabies denoting the design o

type and scale.of street layouts? what aspects of street patterns ‘are -
most significant in terms of costs, safety, and aesthetic appeai? As 4
_Lynch and Rodwin (1958 202} note, descrnptive p0551b111t1es are end—
1ess, but "description—works best when there is enough famiiiarity

w1th 51gn1f1cance to permit vividness and terse accuracy It is feit
that the following indiecators not on1y accord with designer eva]uations
of significance, but ‘permit terse description of what is_admittedly'a ;

very comp]ex problem. They are abplicable to the evaluation of street'

layouts at the scale of (500m)2 quadrats.

P

-7 Road Den51tx
In their proposa]s for the ana1y51s of urban form, Lynch and

" Rodwin suggest the p0551b111ty of measuring road density as the 1nten-'

3 51ty with which channe]s are packed into a given un1t area (1958 205)

Carter (1972, 142) pr0poses a similar den51ty meaSure, and it has
actually been emp]oyed in studies by BOrchert (1961) and Caminos,
Turner and Stéffian (1969) Borchert s measure was . in m11es of street
per square mile, while Caminos et a1., working with (400m)2 1ayout

sections. used m/ha.

~



- _deve]opment or 1nf1111ng. It indicates road denSIty within deveToped

- run along the middle of route symboTs.‘

N
\

Density measures may be given in-either gross or net terms,
and there 1s much confus1on &s to the use of these- terms ih urban '1

stud1es, pant1cu1ar1y*between disciplines. Here, .gross road"ens1t1es

will be computed as the road length in relation to total unit area,

. net densities in relation ta the amount of the unit actually bu1]t-up:

(taken.as-the hectare parcels conta1n1ng bu11d1ngs) ,The net density
measure is obviously the more useful, since 1t represents a virtually

comp1éted stage with 11tt1e poss1b111ty of‘change due to- ﬁirther

. s1tes, albeit rather approx1mate1y at th1s sca]e of . analys1s.'

Definition: Gross ‘Road Dens1t Tota] road Tength in each
' . (500m ) guadrat, expressea in kms per Emz .

»

Definition: Net Road Density = Road 1ength.1n developed
areas of each quad?at, expressed in kms per kmé
of suqh areas.

Both gross and net road density are measured us1ng an op1someter

- %

Road Junct1on Frequencx‘ D

PR

The frequenCy with wh1ch road Junct1ons are encountered a]ong

a unit stretch of road is of. consequence to the veh1cu1ar traveller in

 terms of safety cons1derat1ons, and this is taken into account by road

enqugers 0Le1brand 1970, 242) Lynch p nts out that 1ntersect10ns

entail special costs not on1y d1rect1y but lso since they requ1re ‘road

,length that otherw1se‘lbu1d be deve]oped as frontage (1971 '129}. Thus, -

a measure of Junction frequency not on]y supplies further evidence of §;~

_g-‘

?eyobt dens1ty, but also some 1nformat1on regard1ng cost eff1cfency

| and safety.



L 4 3
§

Road junctions will bg“a§$%ned analogously to veﬁticés in»
graph theory, being any, convergence or crossf%g of .routes, dead-ends on -
culs-de-sac, and abrupt changes ef direction along road sectiogs. |
of |

t3

Definitign: Road-Junction Frequency:= Total number
junctions divided by total road length

? expressed in junctions per km of road

Kansky (1963, 24) gives an inverse measuge"to the one proposed Qere,

namely the average 1eﬁgth of séctions*Wfthin a network, and terms it .

Atfne theta index. =~ - -/‘. “ " |
. s .
Road Connectivity '

The a%erage number of road sections meeting at 1ntersectﬁoﬁs and
. 3 junctions indicates the degree of connecfivity in the road net. As
. ,L shown, at a four-way 1ntersect1on, the number is obv1ous]y four, at a
three-way three and at the termInation of a cul- de -sac one. MWhere - l
two stra1ght road sections meet to produce a sharp change in d1rect10n,

the junction connect1v1ty is two' Thus, a mean connect1v1ty measure of

L}

four suggests a grid pattern, whilst-a low figure around two suggests a

. . -
great wumber of culs-de-sac. Detectiion of suth culs-de-sac is very

_* - ’ P n

)

- .

13as far as the writer is aware, no author has used a similah -
measure, although Borehert (1961) combines junction frequency and road
_ density in one measure--intersections per square m11e. This correlates
very highly with gross road density. : :

% e
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L

usefu1 since they have important engineering'and behavioural %mp11ca-’

14 For traffic flow and safety, the fewer sect1ons at a Junct1on

the better,15 - DY

t
tions.

Definmition: Road- Conneetivity' Average number of rdad
v . . - sect1ons meeting at junctions.

.

In terms of network ana]ys1s, this measure corresponds to the

average valency of nodes within the network, and is therefore tw1ce

It is generally accepted that for safety reasons, junctions

the /3 index of the network (see'Kansky, 1963, 16).

* Angular Deviation at Junctions

should be approximately at right angles (for examples, see Lyhth, 1971,

142). .Also, 90° intersections cut down on distorted Tot shapes and

therefore improve cost effectiveness. .Road patterns'which have grown

organically, however, tend naturél]y to'f011ow desire-lines and there-
fore display few sdch right-angled junctions.i_I Vi]] term a junction

angle withip 10% from a planning norm of 90? neéu]ar; and more'

S

1

] ¢
e

14Cu] de-sac and loop layout designs are compared favourab]y
with grid layouts by nearly all writers. "In terms of cost, they - . -
greatly rednir»the.amount.of road per unit area for equal dwel]ing
densities arl 1ot sizes, and also allow lightly-built minor streets
at lower cost (see comparative plan analyses by Kostka, 1957, 67-80,

" and Ontaric Community Planning Branch, }958). -For the consumer, they

, discourage thrOugh traffic and thus prov1de pr1vacy and pedestrian
safety. ‘

15For’example, T~intersections have only three theoretical

~ traffic conflict points as compared with 46 in a four-way 1ntersect1on

(Tunnard and Pushkarev, 1963, 90),

hl

~
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acut’e16 junction angles irregular.

Definition: Angular Deviation at Junctjons = Proportion
‘of all. intersection anglesi® which deviate by

) - . more than 100 from a.norm of 900, expressed

§¥)7 ' " as a pencent,l/ . ~

7 Road Curvature i:~/>

- A furthervﬁmportant feature of site layouts is the extent to

“which the roads form a rectilinear or curvilinear pattern. For the

engineer or site designer, curvilinear layouts are preferred for reasons
S ‘

of safety and speed reduction (Community Buﬁ}ders'_Council, 1960, 140),

’

-and _for v1sua1’interest and c]osure. Tunnard and Pushkarev (1963, 104)

note that in engineering terms, turvature is measured by the angle

enclosed by a 100-foot arc--that is, a one degreeycurve is one whose
length is '100 feet for each one degree of interﬁab angle that it moves
" through. Alternatively, curvature may be measured by length of radius

(Lynch, 1971,- 142). Such measures are not possib]é at the scale of

K

On1y the more acute angle is measured at each junction. Thus, ’

one angle is measured at a T-junction, two angles at a four-way inter-
sectipn. By way of. examples, the layout shown here contains -two
right-angled junctions and one "deviant" juhction.

. 17Carter proposes. a different measure, namely "the mean ang]e ,
at which streets intersect in each small unit™ (1972, 147).” However,
-if a1l angles are included for this measure, the mean would almost.
" certainly by 900, and computation only for the more acg;e‘angles is
extremely timeZconsuming and prone to error at the 1:25,000 scale.
* Johnston (1968) ‘used a binary classification, with the cut-off
" criterion being whether a census district had two or more 1ntersections
not at 90 ,

' s [
L - - .

-
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'1:25,000. Johnston (1968) uses as an indicator the number of individ-
ual street settions which contain a curve or inflexion, and the method
’ ‘ " '

of. measurement used here is very similar.
' ‘.. 3 3 . ° ' ' A
Definition:  Road Curvature = For -those hectare parcels

i conta1n1ng a section of road, the proportion

in wﬁfch a curve or 1ﬁf1ex10n 1§_present

.

For example, in the layout diagrammed here, out of 25 ce]]s,
:only 14 conta1n a sect1on of road and of these 14, three contain

_curved sections. Curyature is therefore 3/14, or 21 percent.

l -

. \ .

-

. ///AJ%kgfx of these indicators have been tested forqméiiurement _
//;/eber by repeated measurement of a sample street tayout dtithé’1:25‘000
scale. On this basis, they are deemed appropr1ate both in terms of

efficiency and accuracy.® - ' ) —_—

1
i

4, A Street-P]an Typo]ogy ‘ ’ , Ce

l
How do the p]an 1nd1cators out&$ned above aid the 1den&vf1ca-

’ t19ﬁ~and‘1abe111ng of partrcu]ar types of street Tayout? There .have’

.\ ]

been numerous'rather subjective typo]og1e§ or c]ass1f1cat1on;/of‘such

¢

<

18Fbr four sample quadrats, error was’ expressed & the average
range of values around the mean measurement, as a percentage of the mean.
The angular deviation measure showed greatest variation; byt this was
only seven percent. Thus, ngpe of the measures for (500m) gquadrats is
likelywto be greater or less fhan seven percent of the assumed true
value, B
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layouts, -By both geograbhers and 'si't.e planners. Generaj]y,b geggr‘aphic

typo]dgies are descriptive only of the patter; itself, and. tend to be

vélue-free. Also, they often refer to the tota] pattern design of
streets within towns and c1t1es, rather than to part1cu]ar areas of
\1deve1opment. Thus, Dickenson (1945) and Tricart (1954) use thfee
basic classes of ground p]an--1rregu1ar .Spider-web, andrrectangular.
The rectangu]ar forms are further'd1v1ded “into r1b, paraliel- street
and gr1d plans. P111sbury (1970) uses a sam1lar scheme faor character-
a izing the 1ayouts of Pennsy]van1a villages, and Wh1tehead and A1audd1n
;(1969) employ 1t in- categor1z1ng Scottish towns. .
Site planners generally agree on nomenclature,_and lehe1 b]ans
by the more significeht features Qithin them--e.g., gridiron, 1on§
block, 1nterna11y develqped block (superblock), cul-de-sac, and Toop
systems (Kostka, 1957). AnH planner descr1pt1ons often also include
an assessment on density, generally in terms of'dwelling units:rather

" than street length. | ' ~ :

« The six street-p1an 1nd1cators above each refer to a part1cuiar
aspect of plan, and in fact there is no ;Qr1or1 reason why any of them -
should be correlated or essoc1ated with any other.- A cul-de-sac system,

® “for fnstance could d%sp]ay regular or irregular junctions, high or low
dens1ty, and be rect111near or curvilinear (in practice certa1n combin-
ations are more 11ke1y~than others) Le;outs should therefore be
charactirized for each major aspect separately?‘ And one should al{ow .
for the fact that-meh& plang are of mixeqior intermediaségﬁesi;h,‘;ﬁd’

. cannot necessarily be described as one thing oi,ipefotﬁe?.”

o ; 4 ,
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° - -Based on Qudgements concernqng the full range of p]an measures. -

co]]ected in the twenty sample cities, the fo110w1ng dxst1nct1ons are.

I~ made as an aid to the obJectxve descr1pt1on of layout types.'

Net RoaquDens1ty.~ Over 17.0 kms per kmé = high dens1ty'
-Under 11.0 kms per kmZ = low ds:sity_

L Angu]ér Deviation: Over 30 percent =-irrvegular = - 'Q,
. L Under 15 percent = regular .
. o Connectivi%yf”“"‘”UVEF"gﬂglegr1d - °
. - SR Under 2 6 = cul-de-sac
5__," R ~~Curvéture: ‘ Oven 30 percent = curvilipear ] ' ' \\.
Under 15 percent = ect1]1near '

.. b ¢ 4
N R A Thus, a part1cu1ar p1an segment will be classified on1y with

'Xresne;t-to 1ts most distinctive features, in the order diven here--for |
. :

. - instqncé,'é=re§61ar grid rectilinear_plan. Also, it is quite possible

Y

"~ ,that somg segments.might remain unnamed, if their scdnes for each 4
} * ) . ) - . ¢ _ 0 "7: - .

street-plaﬁ~indicator Tie in the mfd-range This is considered a‘merit

of the typology rather than a d1ff1culty, since it is unwise to attach |

L

: ”any ]ébel other than- "1ntermed1ate" to such cases.

_L,é. éummd%i oo . o L
) wesearch, procedure oﬂthned m th1§ chapter,
. ’ , + 7 the etudy is basmally arrang;?i into twopas Y LT .,‘
: h (a) a macro-scale analys1s of ten Canad1an and ten Engtish |
. l c{ties, examining the current simiiarity of stkeet-p]an ‘and ‘their - N
o _‘4' ‘, g p0551b1e homogenization. . r' ; "1 : _a,‘ | | |
. '“ o o (b) a more deta1led ana1¥31s of a]l three plan elements in two

c1t1es re?resentat1ve of the nat1ona1 sets. . . o
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Reasons for the choice of countries and cities have been out-

Tined,. ~asah'ave the methods. for .urban :areq deHmi tation and 'For samph'ng

5 awithin each buﬂt-up area. . For the macro- ana]ys1§, six 1nd1cators of

@

' “structed from these 1nd1cators./t£?\foﬂow1ng two chapters are devoi;ed
s

"tg an interpretation of data.on/

street-plarr des1gn -and sca]e have- been” dejmed and.some. Just1f1cat1ons

for their-use given. A typotogy- of street.layout. types may be con- -
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~ .. _ CHAPTER III :
"MEASURES OF THE COMPOSITE STREET-PLAN--TWENTY CITIES

. A . : i Al ) ‘ .
o Having followed the sampling procedutfe outlined in the previous °

chapter, summary measures for each ‘city were obtained. In each city,
i 4 - . F]
-and for each street-plan indicator, the mean andecoefficient of varia-
tion of, Ege values for the "(500m)2 quadrats were computed; this gives

]
tWe]ve measures to descr1be the compos1te of street-plan Tayouts 1n

each city. (See Appendix B for samp]e sizes in each city.)

4

The comgosite measures, therefore, summarize the patterns of

fayobt for each city as a who]e entity. 'However,'they say nothing with

\
regard to the temporal trends in scale or design w1th1n that 'city.

......

Coefflcients of var1at1on are used to suggest the degree of 1nterna1

. §;at1a1 var1pt1on w1th1n each c1ty, and the déﬁree of homogene1ty or ~°

heterogenélty of - the tota] ex1st1ng street plan. u‘ ™

‘ The fo]low1ng is an exam1nat1on of these compos1t7 measures both
graph1ca1Jy and through statistical descr1pt1on. An attemp?vnl] be -
made to -note the nature and extent of* d1fferences ‘between the Canadian
and Eng11sh:;roups, ane a]sp any sub-greup within these. S1nce this
A chépter‘wi11 qeai witﬁ‘each city-%n total, it bqus on the,notion pf_
morphological homogeni;atien en1y.1nithe|5en§e that it sets out the
. current degree of internatﬁena] anddgntra—natione1 eimila[ity.l

” ' N . /\.\ . - - A

> -+

’

1Or rather, the extent of stmilarity-at the samp11ng dates,
wh1ch range- from 1958 to 1970 and wh1ch are here assumed to be roughiy )
equ1va1ent v

[} . L4d E . .

"
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1. Description,éf Composite Street-Plan Measures

Here, the mean for'each_descriptor is granhed ddainst the
coefficient of variation (C.V.). No attempt'is made to weight any.oﬁ
the descriptors as beihg more important in ter@s of.its Significance in
the. percept1on of urban physical structure. Each city has been.located i
'1n the two- var1a51e spaces to give an 1nd1cat1on of its pos1t1on
re]atqve to that'of others. ~Canadian cities are denoted by circles,
‘and Eng]ish cities by square symbols.2 The reader should bear in mind ,
that the mean and C.V. of a descriptor for a part1cu1ar c1ty are cal-

cu]ated from the dfstr1but1on of scores: perta1n1ng to ‘the- sample of

(500m)? quadrats in -that city.

Ellipses of dens1ty, or standard eT11pses, are used to 111ustrate

s

graphically the centre of eachanat1ona1 d1strr:3}aon, its amount of
d1spers1on, and the shape and direction of the’ d1spers1on.’-That is,
they’are'centered on the centre of Qravity, rotated to minimize varia—
- tion on one ax1s, and encompass one. standard deviation either side’ of
‘,the centre of grav1ty on each ax1$.3 ObV1ous1y, this centrographic
approach is not.always very mean;ngfu], sinhce on 'some measures the
sample'cities tend*to'form sub-grOupsrrather~than natiohal clasters; N

I * '

’ . .E@‘ L » - o - ', < .
S 251nce Trois R1v1éres has been included in the graphs for .
reference only, it is denoted by an open circle, The values for this. .

city were not used in. construct1ng the Canad1an dens1ty e111pses.b

The Standard E111p$e was prOposed by Lefever (1926) as a
descrlpt1on of the shape and spread of a distributien.: A good summary -
of its construction and properties is ‘given in'Lee (1966). The centres
of grav1ty,=angles of' rotation, and rotated variances required to con~’
struct the'eﬂlzpses in Figures 2 to.7 were derfved using programme
. SPACE, written by M. Goodch11d Department of Geography, University of
Western Ontario. , ,




~neventhe1ess, the density ellipses Suggest'pairs of variables on which

there is some overlap between national groups.

-

-

) Gross Road Density . ) .

, On this descriptor, the English citiesidenerally'exnibit a,
hlgher mean, as one wou]d expect ow1ng to the greater amount of older
stock the lag in automobile adopt1on, and thevpressures on land con-
-sumpt1en{(see‘F1gure 2). As a group, they do not cluster arodnd an

v - average value to the same extent as the Canédian cities--the Lancashire
towns in particuiar are above. the average English mean of 13.7 kms.
 per sq. km, Burnley-Nelson has a strikingly high mear density of 18.9
‘kns. per sq. km, Two southern towns with muckynodern deve]opment—-
Oxford and Cambridde--seem indistinguishable from the Canadian cities
., in terms of both mean and C.V;,'and lie w%thin the. Canadian s;andard
ellipse. - o -'.: v o |

A : ’ . 4 .
" The average mean for Canadian cities is 11.2 km. per sq. km,

On]y Saekatoon and:Reginawdiffer‘great]y fron this (with 14.0 and 13.8)
and- this s part]y owing to their compact nature which sets gross
4 density almost equal to net denslty ‘Conversely, the lowest Canadian .
gz; ,/ gdensities (part1cu1ar]y Sudbury) may be ascr1bed to the 1nf]uence of

rough and d1ff1cu]t terrain, wh};h\forces 1ow gross dens1t1es

qu‘ - ' The Canad1an c1t1es are dmstr1buted in a linear fash1on, w1th .
' ’the mean 1nverse1y re1ated to the coeff1c1ent of Mar1at1on. This is.
reasonab]e, since the1r eentral den31t1es do not vary- great1y, and a-.
- f Tow mean therefore 1mnT;es part1cu1ar1y Tow gross dens1t1es at the )

w ol

periphery--hence, high var?at1on over the city as a who]e. It is

i
L

worthwnot1ng that Preston, wh1ch has a fa1rly high mean and great

-
. . 4

. . 4 ‘ o
. ‘ ‘
.
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L variation, must therefore 1nc1ude very high gross dens1t1es in 1ts

o centra1 area, wh1ch is the case. .

-— - ks

Trois Rividres, included to check characteristtcs of the -

Québec urban system, is perhaps closer to the English centroid position

than the Canadian, although the difference is not greot,

Net Road Density

. A glance et Figure 3 showg a diStribution very similar to that
~for gross density, but with the nationo] groups slightly ‘hrther apart--
the e]]ipses~do not over]ap in the net dehsity case,

A11 mean dens1t1es are h1gher, with the average means now at

12 9 and 15.7-kms. per sq.- km. for the Canad1an and Eng]1sh cities,

STt | respect1ve1y. There are few changes 1n rank in terms of the means,.

- B eq

‘% although Saskatoon and Regina move down toward the Canadian ' '‘norm" .
Of the English towns, on1y Cambridge remains c]ose to this Canadlan
centro1d S s , o " RO

C1ties ip both national grOUbs aJso have lower C.V.s on this

“~

: indicator (Canad1an and Eng]1sh average var1at1ons _reduce from 34.8 to

- 25.7, and from 33 2 to 24 6) That is, when one excludes areas which -
are not deve1oped,.dens1t1es on the per1phery are ra1sed to a greater
extent than in céntre1‘éreas. There 1s therefore, less.spatial dis-

parlty of net road dens1ty tﬁhn of gross road dens1ty

- . .
. y ¥ . . -
-

. © " RoadJunction Frequency ' _

As mentioned in Chapter Ii road Junct1on frequency 1s 1arge1y

a reflection of the sca]e ar denSIty of deve]bpment but it is also

affeote& by facets of layout des1gn. It- therefore !ﬁoes not correspono

¢ . - ) ’ . " _1"» .
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in all cases with the road dens1ty measure, but does show a broadly

-

¢
S

similar pattern (see Figure 4) . - Sy

h

The nat1ona1 groups are qu1te separate in terms of mean junc-

+ L i

tion frequenc1es. The average Eng11sh mean is 5.7 junctions per km. of

road, the average Canadlan me;:/)s 3.9. 'Canadian cities have remarkab]y

~ s1m11ar means (the rotated vayiance for these is Fnly 0.r29), a1though

cities w1th we]]—deveﬂ ed gr1ds are perhaps s11ghtly 1ower.4
In the.English groups
there is a high degree of cohresedndence wfth-thelother density mea-
sures. The‘oider industrial towns of th® north havé higher means than -~
the’ southern towns- exper1enc1ng more recent expan510n. . -~
. Tro1s Rividres,” along with Northampton,,ls seen to be inter—,

mediateb;tween the two nat1ona1 group1ngs in terms of Juqct1on

density.

’ - L

-

. .
Road Connect1v1ty Lo

Junct1on vaJency 1s 1nterpreted as an 1nd1cator of connect1v1ty,

-

" and the mean 1s part1cu]ar1y‘affected by the presence of culs- de-sac, -

which have.a ua1ency of one. It is evident from F1gure 5 ‘that the

-

sample Canad1an cities contain far fewer . culs-de- -sac -and mare four-way

~ h

1ntersect1ons than the Eng11sh group. Saskatoon,and Reg1na in

- particular approach the situat1on of "a perfect grid wh1ch would be

&

f1nd1cated by a mean of 4 0 -and - zero var1at1on. The other Canad1an

c1t1es group ratheb loosely around an auerage mean of 3 Ql, with

Lo~ . : . . - .
W -

.

-

S 4Other thiggs be1ng equa], a gr1d 1ayout will have Tover: unc-'
tion frequency s1nce 1t has h}gher Junct1on va]ency (eennectiv1ty
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‘GB

.~ ¥ y
‘areas. Since later development in these towns has been more in Ting

_“Sudbury show%ﬁg the Towest cdﬁnectivity and Windsor the greatest

variation. Tro1s R1v1éres is ev1dentTy s1mmlar to the others, and has

fa1r1y we]l deve10ped gr1d anq\regular rect111near layouts in the

o]der town. i \*‘
. L ¢

The Eng11sh c1tves a11 have approx1mate1y the same mean--around

- L

' 7 and 2.8--but c]uster 1nto two distinct groups with regard to degree

of var1at1on Three early 1ndustr1a1 Lancashire towns d1sp1ay much

l

more 1nterna1 var1at1on in Junct1on va1enc1es than the rest, due to -

the presehce Qf 1nc1p1ent or pr1m1t1ve gr1ds in the older central

“"with that in the rest of the country, the gridded areas contrast

sharply “in design (and\s&a]e), and hence the high C.V. values.

Aqgular Deviation’ at Junct}ons

The mean le dev1at1ons for a11 the Engl1sh cities and most
Canadaan ones 1ie in the range 20 to 35 perCent (See F1gure 6) ‘ §t.
jgﬁ: s is- the only c1ty with a very irregular pattern of intersection’
angles--this is partly due to topograph1c constraTnts, but more ]arge]y
due to the 1rregu1ar1ty of the pre ex1st1ng rura] cadastre S LOnden,é’

Saskatoon and Reg1na, on- the otherzhand, have very few "dev1ant" junc-

'tions:';h indication of high]y-devé]oped'grid hatferns.

-

~ shape of street .layouts in all the English towns (see Ward, 1962

5The rural cadastre is an important factor in determ1n1n? the
, and
ig important in the Canadian cities outside the original urbah survey. .

- area. By cadastral pattergkes meant the pattern.of property owner&hip,

including rural rdads and 1d boundaries. St. John's has greater
angular deviatioh than Eng11sh cities primarily because the sample area
includes peripheral quadrats in which pre-existing irregular rural
routes are the.mggor e1ements. o

-

o ’h - S ) . v |

-
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coefficient of variation.

: . . » }
curved sections, there is therefore less lnternal var1at19n on the

- - ' : 56 ;‘
¢ ; ’ - .
: ‘. o :
Ver¥ high C,V.'s are present on th1s measure, “and,these tend/to

1ncreasé‘w1th decré?sed means. This is understandab]e, since particu-
{

1ar1y w1th a gr1d, many (500m) quadrats may have zero dev1ation. but

a few may have4dev1at1bns up to 80 percent? - 1In such a case, all

_quadrats are likely to differ greatly from the mean, produc1ng a high

Road burvature

As with angulab devjption, and for similar reasons, the 10Wer '
. _— ’

“the meaa‘the.higher the C.V. (see Figure 7). Here, though, ihe Eng]fsh.

»

" ¢ities also seem to bear out this relationship, but- with 1owér variation:’

for any part1cu1ar mean value.' ‘(Engtand's cdrvi]inear Jayouts are.less

-

: equatable with newer devetlopnent, and as most types of 1ayout have sefe

. -~ - . ) . - 'l. - w "‘ ..} L3
measure, ) _, ‘
’ ’ N .

The bulk of c1t1es 1n both countrles have means 9n the order o ,.

15 to 35 percent. The ia::iyﬁh«c1t1e5'show a greater-range of means,
and for them.it might be d that the highér mean values indicate * !°
ear]aer abandonmeni of grid iayouts and adopttgn of curvilinedr paggff

-

£

terns. In terms of both curvature and. aogular’dexaat1on #ro1§ Rayaeres P

1s very representat1ve of "the Canadian group.,m:'
0y

Y _

¥ ! ¢ ./ o A RPN

Proport1on of Land Deve?pped in quave Km &UadratSﬁ f“‘ v
el 1/ - : gt

F1gure 8 p]ots the mean perqutage of,hecténe‘ggrcels~jgntain1ng s

W

:9 bu11ding aga1nst.xhe coeffic1ent of var1at;on., Lﬂ genﬁnad the | ,*?5.

/ - . [N . *“»5.““

S A - » ﬂ LR gL .,

I H ‘ ",‘" s s o - .
T - G < W

6ngh angular devaataens sath a@/thrs ocdur wheré;%here«is a ,'*;s‘"

o change in“the orientation’ ef.mhe grid-dae. to sgparate: suryeys, Changeg
~ . «in orientagtion affect1ng-a-sma11er-,

.eafmf}an ref1eot eariy property 4" e

bounddries. .. - . A A . PO vr, o
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2 .Ganad1an c1%1es have cons1derab1y higher proport1ons deve]bped (although

.

the net dens1ty of- deve]opments may not be so h1gh as in the Eng]1sh

¢

c1t1es) 7 Th1s bears out the subJect1ve assessment that Canadian cities

h \

P
1ach-the many small(opbntspaces ev1dent in the Eng]1sh context,,but

S _ ’ instead'haveﬁiBéortioned space into individual lots, each‘doﬁineted by
o ‘ | a bui]dihg. A v1sua] compar1s;§\;¥\the tdwheplans df say, Saskatoon
) ) and Oxford wou]d show the former with almost unre11eved grid deve]op-
| ; ment at fa1r1y unlform deﬁB;ty, theelatter'w1th 1arge "wedges" and
J'h “ "holes" of open space use in the recent hous1ng estates. Pesp1te
'_, S ‘s1m11ar gross hous1ng dens1t1es, one divides ava11ab1e space equally

into private 1ots ‘the other sets as1de large port1ons for shared ‘or

spec1a1~uses. As1deafrom this difference: in recent deve]opment T
strategies, the English cities often include "re]ict“ open spaces in-

'the1r centra] areas,,aga1n 10wer1ng the proport1ons of 1and developed

.

‘ St. John's apd Sudbqry have Tower mean proport1ons ofdeveloped
, ,’ ,/"/,\ space than the other Canad1an c1t1es, largely because. the topography of“

® the1r s1tes precludes "blanket" deve]opmento The h1gher C V.s suggest

’that anhough théTT“CEﬁtTaT ateas may be as- fu11y deve]eped as in

other cities, peripheral development is rather "p1ecemea1" or scatté?ed:
. . > o i o o
’ ] 2 . - - . ‘ v '
. . N |
The preceding descriptions should provide some sense to the

- grephs of'éomposite measures of‘strEet-plan characteris{ics. But tests
. - ~ e . ~~ ' . N

R ! .
N I N ' , : : I - . - R
? . . ) ; . . '. . - - . . L] > e
- : 2 - o -
N -8 T ’y
’ . s ‘ - . " . . - .

, The measure only records the presence or absence of a bu11§1ng _
- or bu11d1ngs in each hectare parcel Unless dwelling-unit densities are
' extreme]y low, therefore, there is no indication of net densities, but -
on]y of the degree-to which the ent1re space is "dominated" sby buf1d1ngs.
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. of the s1gn1f1cance of statistical d1fferences would also be: us;;n1’ 7

'Spec1f1ca11y, on wh1ch variables do the national groups d1ffer signifi- .
., - Cee *

cantly from each osher?
I A non&parametrié'tesi is required, since'it is evident that

there are eccasionally.sub-groups.]ying apart from the national "norms".

~

"Also, it is appropriafe to test only for differehces“jﬁwcentral tend-
ency on each of the twelve street-plan variables, sincef;he n used -

© -

» .

hard]y warrants exam1nat1on of d1spers1oﬁ or skewness The most

powerful available test, part1cu1ar1y for the small popu]at1ons used
- . L ]
here, is the Konogoroijmfrnov two-samplé test (one~ta11ed).. For

! * " ) - i .A. ; " ' <

.certain of the variab]es tested, no prior hypothesis concerning central

L

tendency cquld be made, and a two talled test was ‘performed 1nstead--

- ‘ th1s 1nd1cates whether the two ‘groups of c1t1es differ in any respect

Ca an.8 e T | - | |
Listed beloWw are thoSe hypotheses which'are accepted at the
99 percent and 95- percent 1evels bf conf1dence. <
99 percent Eng11sh cities have s1gn1f1cant1y h1gher means of net’
. route density than Canad1an cifies. )

Y

~"English cities: have slgn1f1cant1y higher means of road
3unct1on frequency than Canadtan c1t1es.
. 3
) Canad1an cities have s1gn1f1cant1y greater var1at1on )
in angular deviation than Eng¥isk cities.
| Canad1an gities” have s1gn1f1cant1y greater var1at1on ‘
‘ in road curvature tham English c1t1es. :
',, R :‘ ' . » . ‘< L , ,

o

i - ' a CAY

The reader is referred to S1ege] (1956), pages 127-136, for
an account of th@ method and critical values used. On pages 156 158
are a’ compar1son with other tests andﬁést1mates of power efficiency,

_ where it is noted that on small samp1es~the K-S.test. has about 96

°  percent the eff1c1§ncy of the paramaetric t~test and is more. powerful
: than either the dhe_gdﬁan tests. , e

, .
. o
. . i ' !
P ’ / ! ’
' . "

» *




. ) D
. Canadian cities»have'siénificént]y'higher mean propor-
tions of land bui]t per sq. km. than English cities.

95 percent: Engiash cities have significaptly higher means df
.~ gross road density than Canadian cities.

Canadian c1t1es have s1gn1f1cant1y higher means of

\ road connectivity than English cities.

The composite scores used in these tests and in the compilation

_Qf:graphs are reproduced forfthe reader's reference in Appendix A.

a

: 2. Route Length, Built-yp Area, and Population

In the samp1ing’pro€edure.uSed'in~thisAtweﬁty~eitymeemparisoh,
certa1n measures of total- urban size become ava11ab]e. Thué withih

N the de11m1ted data areas ‘based as they are on the same crk?er1on of o

bu11d1ng coverage, the total number of "bu11t" hectares g1ves an indi-
“cation of the area dominated by bu11d1ngs, and may bé 1nterpreted as a-
measure of the c1ty S phys1ca1 51ze. It is con91dered usefu] to p]ot

this aga1nst an’ est1mate of popu]at1on in the samp1e area at the samp]e

date,g to detect whether the,nat1o al groups show d1fferent re]at10nsh1ps

L hd
. %4
» LRy

-

gThese estimates were gaipedeby assessing the extent to wh1ch'
-the data areas covered the developed. pnrt1onseof_mun1c1pa11t1es’and
‘ census tracts (in the Canadian case), or wards and civil parishes "(in -.
e Eng]and) In most. cases, hene such sp]1tt1ng of the census popula-
- " . tions was hecessary, thé/total population of the tract was only a. few -
. thousands, 'so that the estimate was likely to be correct to within a "
" few hundreds: Population figures from the-1951, 1961 and 1971 cen-
suses, with correttions for changes in }ract boundar1es were used in
1nterp01at1ng populations at the date of survey of the topograph1c maps.
"used. Since the total error. in this estimating pracedure was unlikely’
to exceed plus or mimus 5,000 in any one case, estimated popu]at1ons in
Figure 10 are given to the nearest 10,000. :
With reference to the Original basis for city se1ect1on--‘
metnopo]Ttan area population figures given by 'Kingsley Dawis (1969)--it. .
"is obvious that fufictionally-based popu]at1ons differ markedly from the
physically-based figures computed here. This underscores the problem
a 'of urban-area def;njtlgn. _The Cahad1an 1966 and 1971 censuses list




Toam

" e ment for more bu11d1ng stoek and ne1ther groups-of bu11d1ngs nor ¢

W

_between physicai and population size. Alsd, one may ‘determine the

total route length and totaT nuhbef of “"built" hectares in aTi‘samp1ed
(500m)2 quadrats; again, since this oneafourth«samp]e is-Se]ected by

the same criteria in each city,” these two measures may a]so be used as
surrogates for the city's physical size. They are plotted aga1nst one

another to»check'the strength of re1ationsh1p between the two elements o

of morphology. - R - T
- - Route Length.and'Bui]t Hectares s e,
“The relationship graphed in Figure 9 might be viewed. as
o7
causa1, as_new street ]ayouts are deve]oped more building develop-
1 -~

ment od@urs--x must a]ways precede Y. B"t, the two-variables are -

part of<a larger system and: the re}at1onship may more pnope¥1y be

.seen as a11ometric; new §treet5‘are developed because of the require-.

-

e

road layouts ‘are likely-to occur in 1solat1on The graph -in F1gure 9
1s,4thecefore, plotted w1th double 1ogar1thm1c scales. Since the

relationship does describe a straight 1ﬁne passing c]ose to the‘origin;

’the allometric 1nterpretat1on is probab]y most. su1tab1e ‘w1th a

-~

simlar process of'growth occurr1ng n all sampled c1t1es
It 1s of note that a1thbugh route lepgth and byilt hectqres are
of'different,d1mens1ona11ty, such that the expected exponent wou]d be

" kg

¢ -

¢ S .
' i e . ' :
populations for metrop011tan urbanized cores. (rather loosely defined as

continuous built-up areds covéyed by street pattern design and meeting
a density of 1,000 persons: per square 'mile); had comparable ‘figures =~ *

been available in the English census, th1s would have been preferab]e

as a basis fog city:seléction. . e
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2. 0, it'is-in fact 0.94. This is becau%e in.reality the dimensions

Aare equa]--typ1ca1 m1n1mum frontages remain rough]y the same at what-

ever route densﬁty, and on1y p1qt depth varies. Thus, the under1y1ng

"variables are both Tinear and’ we expect an exponent of 1.0.

: Ihe correlation between-total route length and total bui]t .

. - o

“hectares in the (500m) quadrats is. very strong The linear correla-

o
tion coeff1c1ent for all twenty c1t1es is 0.95; and’ the 1og -log.”

coeff1c1ent is 0 93 It is, in fact, spur1ous to 1nc1ude both nat1ona¥

L3
groups in these est1mates, as there is’no a priori reason why the -

s]opes for both shou]d be equal. But, from visual 1nspect1on, the
s]ope of the re]at1onsh1p is obv1ous1y similar Lp both coﬂntr1es, being
on]y slwght]y 1bwer 1n the Eng11sh case. ' fhe‘inference here is-thatfin
EngTTSh cities a given amount of road 1ayout expans1on will put less
1and*1n the deve]oped or‘bu1]t-up,state than in Canad1an dities. Th1s
is largely true, 51nce a g1ven 1ength of road will serv1ce a sma]]er
area in England, as a]ready 1nd1cated by gross and net route densities.

However}‘in terms of tota] numbers of buildings, part1cu1ar1y residen_

tfal‘un%ts, sérved-by>a given route length, this is generally gt least

"as great ingjthe English case. .
‘ . ' ) : B
“ . Built Hectares and Population L ‘
}  'Stig Nordbeck‘(1971)’ﬁn'particufar has examined the a11ometric

re]at1onsh1p between area’ (hectares) and: p0pu1at10n of bu11t-up areas.

"“His method of de11m1t1ng tatorter (urban areas) in Sweden was touched
Latorter
on earlier in Chapter II, and 1s fa1r1y comparable with the method used

“here. The a]]ometr1c re]at1onsh1ps he f1nds for approx1mate]y ‘1, 800

- . X

-
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. ' tdtorter in.1960 and 1965 are-A = 1. SOPQ‘

walized as three-dimenéional); if the enpected,exponent;is app]ied,.:

suggest

A ' . o - Coe -

‘

664 0. 650 ’

and A = ' 1:44P%5
respectively, where A is area 1n ‘hectares and P is popu]atron.‘kThe-

3 -

expdnent is. very close cp‘the-expected value of 2/3_(P being concept-

]

.the b-constants become 1.276 and: 1 284, < L »; "

) S
o . F1gure 10 plots populat1on"aga1nst the tota] number of bu11t .
hec%ares in the data areas. Est1ma¢és of the’ a11ométr1c re1ationsh1ps |
w1§h the expected exponent of 2/3 are’computed from centroid positions .

"
for egch.nat1ona1 d1str1bution. Emp1r1cal regress1on re]atnonsh1ps are

Anot found * 1nce f0r the Canad1an case,. 1n part1cular, thas would be f

spur1ous - St. John, St. John s, and Sudbury happen to have part1cu1ar1y

high den51t1es, and Vlctorla particularly ]ow, suggesting a s]ope not

'app11cab1e to Canadian c;t1es in genera1~/ But, in ‘the English case,

the theoret1ca1 relat1onsh1p obv1ous]y approximates the regress1on

.line. It 1s'1nterest1ng‘that the~theoret1ca1 Canad1an relat10nsh1p

~10.

(A= 1. 28P2/3) is almost 1dent1ca1 to the Swed1sh equat1ons The

. 2/3

Eng]1sh re1at1onsh1p.1s A =0.122P7" 7, 1nd1cat1ng‘much fower space .

\ ..
standards. . ’ AN

- . « . v e .
. . R T . ; o
o - . ; K]

3. Principal Components Ana]ysis of éi;eet-PTan Va}iables T

As a method of summar1z1ng the aggregate measures for c1t1es,

° »

and d1scern1ng groups of variables wh1ch repFesent particular dES1gn N

“and sca]e types, a pr1nc1pa1 component ana1ys1s "is perférmed for each'

“’ to g' i \ - d '
AL . " -

' 10A note of- caut1on, however, Nordbeck s data were almost

" entirely for small Urban areas elow,70 Odb’popul ion, and those above.’

this figure genera11y had higher space, standards than the equations

[



[y

. n N " "
. » ; 66
: S FcT0 P
© o D I
ROF’ULATION OF DATA AREAS AGAINST BUILT HECTARES ‘
. - . . - ’ .
.. .
3 S . N A
- ’ ¥
r —~ \t . *
. 9; : i .y
LN E - 3,\”,/ . . /
= v 6‘\"/@ ’
2 ” /éb 7/
- 7.8 /
I N /
g ' /g C gy
/ . -
# 7 . I "\{” ,y “ w
o i p / Q/ .
=] ./ P>
. L M-A NP v
- 8 / L] A )
N7 A
y
o] /
8— ) . d - /’ a s ’//r
o T sH)S v < K-w .
,9.' // . -~ .',’ . ﬁ‘ ) -
3 s’ /e ‘e
8 } / 7 sa .
© o ’ =M /7 /
z ° / 7
<] / / .
3 /su v .
% . CH S-J /‘, , - -
a o V4 .
/55 / 7. .
/ /, , <
23— Y A / //
’ A / -
/. A )
Y4 " ,/ “/ . e .
1 ¥ Qb ,h) . - . r
¥ /8 ¢ T
% M S
Y’/ i‘P 9
YA .
V4 o
/
. / .
- // ¢
& 74 — 4'
- o . ]
o ‘ . , 2 3 ! .!»
BUILT - Uy AREA 1000s HA} - A ¥ .
) J
Hom. 74
r <

°




T

- . with well-developed grids obviously.have low curvature and Toy angular

T —highTy with others, as was argued.in Chapter II. This is partly ’
validdted by’ Table 2, where the Eﬂg]1sh andeanad1an ian coefficients-often——
differ markedly. . o

67

- <«
. -

national group separetely, and- for all twenty tities together. Here,
only ten variables are employed, the mean and C.yk‘of gross road’
density hotgpeing included since they are less meaningful than the

net density measures, and highly similar to them, ° .

(i) Canadian Street-Plan

N - Simple correlation coefficients (shown in Table é) indicate

some strong re]at1onsh1ps between the street-plan variables in the

anadian cqgtext. fﬁ1s suggests’ that certa1n aspects of design géner-

al ry together.11 Disregarding correlations between th‘ mean anqﬁ

t.y. of the same descriptor (noticeable for angular deviation and
N . - . ~‘¢
curvatune,'and suggestive of marked gpatio-témporal trends) two pigh

. correlations are.na}eworthy Mean’connectivity has a high invefse
" relationship with the C.V. of net road density (-0.91); presuma 1y
bedause cities such as Regina and Saskatoon have a very low variation
_in roufe density due to‘their uniform grid design, and«also have'high‘g
; mean connect1V1ty, since th]S 1s a drst1nct1ve feature of the grid
. system. The other high correTat1on 15 between the curvature‘and
< 1

angu]ar devaat1on measures, the means be1ng posrt1ve]y correTated w1th

r equal to 0.89. This is partly due to the fact that those cities

devia%ion, whereas topographic and historical fdctors necessitate high
_means for both in cities such as St.. John's. \
s ' e

11

o

Note that none of the variables needs necessarily correlate
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’ var1at1on of Road.Curvature and is one of the‘few strong re1at1onsh1ps

'proportxon of tota1 var1ance accounted for by the first. four components

‘devtétionY(mean and C.V.), and mean connecﬂ?vity Inspection oﬁ{ﬂh‘\"

,component scores suggﬁsts that th1s component discriminates  between

in 1ayout des1gn since high Ioad1ngs are given for the C.¥.s of

'connect1v1ty and Junct1on frequency reSpect1ve1y.‘ The fodrth component

“the h réﬁate d1rect1y to the dens1tyrof deve]opment S1mi]ar1y, the '

, o 12 . ‘ ) e - . “ ‘ ) . 4‘:\

.Lomputing Centre, University of wesbern Ontario. Th1s employs varimax »

[t=3
>
"
m
w .

Owing. to the. amount of 1n¢ercorre]at1on between variables, the

1

) 12

is h1gh (0.95 R Howeverﬁceven after rotation; the f]rst}component,

(Prop. Var. approx. 0.58) is rather general; high loadings on this

component are/ﬂbparent for net road density (mean and C&.), angular ”

highly gr1dded and 1ess gridded cities. The succeed1ng two components

\

may be 1nte?prEted as d1st1nguysh1ng the degree of internal var1at1on

9

14

1s 1arge1y telated to the mean of road. Junct1op frequency.c
) 0‘ ~ “' ’ ) ’

-
- ¥

(11) English Street-Plan - 'T'.,

The correlat1ons bétneen the ten var1ab1es are genera11y much

e s A W g ‘0

Tower for the English sample, as‘mey be seen” 1n Tab]e 2 On]y three
cdefficients are h1gher than 0.7. The h1ghest of these reflects the
Canad1an situation, be1ng -0 88 between the mea&«mq\’coeff1c1ent of

—~

ident in both sets of c1t1es The means -0f net road dens1ty and road .
’b : ]

junction frequency ‘have an understandable conre]at1on (r=0: 78) since

&

Fhectivity and road density (r-= 0.71)_both describe the

.
g
'y
%,

The eigenvalue cut-off for all three component analyses was .
0.7, The programme used was FACTOR, by R.-T. Hewkirk, Social Science -

rotation. For all three component analyses, factor loadings are 11sted
"4n Appendix F. : .

e o
on

»’ - o




degree of. internal varIation w1th1n c1t1es Note that two pa1rs of

var1ab1es show much Tess covar1at10n than in the Canad1an case, theé

- Q

means of curvature and angular dev1at1on (0 22 versus 0. 79), and the

méan and C.v. of angu]ar dev1at1on (-0. Zg.yersus -0. 68)

-

*

', 4" 0w1ng to the gﬁnera]ly Tower corre]ax1ons between var1ab1es,

, .the first four En311sh components acceuht*for 1ess var1ance (0.91)

A
(4

¢

'
'

Nl

o

’ than the Canadwn ones and ‘are qulte d1fferent ln compomthn and

-----

interpretat1on. Tﬁe f1rst exp?alns‘approx1mate7y187 percent of varlance \ .

'and 15 1ess genera} fﬁ’hazn tbefﬁanadlan“ana]y51s -w1th partzcular]y
heavx 1oad1ngs;(0 91 and 8 Qﬁ}vfor the mean and Ve of° curvature. ,

The load1ng forrm%an Junct1on freguency 15 less 1mportant (0. 69)

between ‘the- oIdEr 1ndustr1a] towns of thé Lancashlre type and~the more

.. S i‘,‘-:j

modern towns of the south - ¢ - e
o ' - N

/jn. The means of net road dens1ty and connect1v1ty load h1ghly on R

B the second component *and the Qcores for this serve to lselate Burn?ey-

Ne]son ‘and Preston as- veky h1gh dens1ty,,somewhat gr1dded, lndustrlaI

> towns (component scores of 5, 56 Snd 2. 28 except for B]acﬁﬁﬂol a]? =

@ *

other seores are negatlviﬁ B L R

) ot .

*
-

The th:rd component seema to- 1dent1fy the degree of 1nterna1 PR

varaatlonvwith1n c1t1es, vith heavy load1ng§ fbr‘the C V.s of angular

» \'»"‘l

dev1at10n (~D.86), Junct1gn Frequency (wO ?E), road dens1ty (-0. 73)¢

, and eennectIVity ( 0.62). St. Heleris shows~up c]eariy as the town

-’

N v

wath most‘interna]“dqfferent1at1on of street-p]an characterL§t1cs,

b

wtth a ;;em eﬂt's(:gre of -5.98."% " - . e -
C-MWQ, v I PR

R A ’ L A
’ o o . ; -

o,



- . .( The f1na1 cohpbhent for the Engl1sh sampJe is largely related

i . . ..to the mean of angular dev1at10n, wh1ch has a loading of 0 96. Owing . )
T B - T

S iarge]y to its h1stor1ca1 grid. character1st1cs, .Burn]ey Ne1son is
. . » ' a
. L partlcularly d1st1 ngu1shable on th1s component\t with a score of -2:/1.

2 -

4

SR A ~T41H+ Md Street-—Plan

.
’

LT N e ‘, The corre]atmn matr1x for the meaned sex, of. twenty c‘i,

s
sets individually. - Aga‘rn, theré is Mgatwe correlation be'qﬂeeh» the

-

‘mean and C V. of curvature ( 0‘ 70) °Pos1t1ve corre]atwns 0ccur b‘etween

1‘& S,
.

e ' the means of curvature and angu]&r dev1at10-n (0. 79) betwee,n‘..the*C v.s
Df%curvature and angular ~dev1at1%n (O 79), and between the means of the .

Co T two den51ty 1nd1cautors, road denSLtf'and Junctmn freq’hency (0 80) ]
'. , s . ) Gy
. . - \If between-group var1 1on is greater than wi tmn group ‘variars

Il hd

tion, one wou]d expect a s1mpler component structure for the combmed-

group, such that the components are easﬂy 1dent1f1ab1e and the scoh e

- : deaﬂy d1fferent1ate‘between the nat1ona‘| sets "Th'lS is }argeﬁ/ the

.case. The flrst four -components account for 93 permt of toé'f\ o

)

e e Var1ance and component pne may clea(_y be 1ahe11ed as discrmfnah nd .
N T . PR -
aspects of .des1gn, h1gh 1sad1ngs are gwen ‘for mean connect1v1ty ( 0 86),

LK T -

. - and, for angu'lar* dev1at1on (mean 0. 86 C V. -0 80) and curyature (mean

"

v 3 e 0 83 C V. -0 80) The only densaty ~or sca;e e]emen’t assocxated w1th

A ] th1.s compénent is the coeff}ment of varfatmn of road o'ens1ty

fxﬂ_m, el 2 :‘—of ?Dsm but_thas—a#o loads qmte heavﬂy Of cempenent—» £hree) A ‘
| "z M‘l but one 'of the {:ngh-sh c1ties (NorthamPton) have posﬁ:we A

‘ ,' component scores on th'rs des{gh component (see Flgure 11 . Tl%se
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Ll

'QAthe re1at1ve pos1t10ns ‘of the cities in a ten-var1ab1e space--1t Suggests

a

A3 : ' - . .
.

‘Canad1an cities scor1ng pos1t1ve1y (St. John S, St John, Sudbury,

~

_ ‘ Ha11fax ‘and V1ctor1a, 1n‘descend1ng order) may be assumed to be the ) fj

© most s1m11ar to Engl1sh c1t1es an terms of average street layout des1gn

and 1nterna1 var1at1bn of des1gn .The most negat10e scqres on thlS

-5 L]

component were those fq%LReg1na ( giﬁ ) 'and Saskatoon ( 8‘7)—-both
highly gridded and unrform cities. Trans1t1ona1 are w1ndsor (-7.L), v

‘London.6-4.6J, and Kitchener-ﬂater1oo (-2.2). .
. o - ‘ - . ° L Y
*_Component ‘two is easily identified. It relates to scale

. [ . .t .

factors,:with h%gh loadings® for mean road densnty (0. 94)'and mean junc-

-

t1on fre@uency (0 87). In Fxgure 11, it is not1ceab1e that this - .
component d1st1nguishes exactly between the higher-den51ty Eng]1sh

cities w1th pos1t1ve scores and ‘the Tower dens1ty Canad1an\c1t1es with "

negative scores. These scores are perhaps of greater s1gnif1cancelthan

those<for component one s1nce, in>terms of townscape perception, den-
-
s1ty or scale may be ‘a more 1mgprtantwpr not1ceab1e factor than the

* H

partmcu]ars of ‘layout des1gn - T - N -

- . . L
)

S1nce the f1rst two’ components account for approx1mate1y 70 per- .

cent of. total v€£1ance, it is reasonab]e t0 v1ew Flgure 11 as descr1b1ng

4

fa

. e
“the current degee of d1vers1ty of compqs1te street-plan forms- in Canada

— L4

and England Canad1an c1t1es show a greater range w1th regard to des1gn

aspects, but sl1ght1y ]ess d1vers1ty 1n terms of scale. The eccentr1cA

f
postt1oﬂ of Burnley-Ne]son relat1ve to theuEng]ish group is noteworthy.

e e 1

‘4, . ". Thé‘%h1rd and fourth components are almost exc1us1ve1y related

to aspects of 1nterna1 var1ation' respect1ve1y, they have hzgh.loadlngs.

.

.
for the.£ V.s of connect1v1ty (0 96) and. road junction frequency (0 90)
- ‘ - \- v . "-' + "

%.‘

‘ - "
- - s g Sl
d




. \ L To sum up r@gard1ng th1s section,- prrnc1pa1 components analyﬁ1s
@ - .
- D o has been used as a method for detect1ng underlying groups of street—plan

var1ab1es, to aid descr1pt1oh of 1ntra~\and 1nter—nat1ona1 differences.
4 ¢ . -
The component structures of both nat1ona1 grdups 1nd1v1dua11y are less

o ' easily 1dent1f1ab1e ‘than for the twenty c1tfes taken together. Inter-

nat1ona1 differenreés are, therefore more eM1dent than those within

o N "
-

/ - each country. ‘ , oLl

4. Hﬂerarchlcal ﬁroup1ng of Cities

‘ -
* The density e111pses in F1gures 2 18 7 hinted it groupings of

»

. e cities in var1ab1e -space, and thlS has been further investigated in t ~

_ _ : v :
,graph]of component scores on major component’s of street-plan (Figure 11).
To extend tnis appreciation of within-group and betwe&fi~group. differ-
<;Ences and of prox1m1t1es in ve\:ab1e space an h1erarch1ca1 group1pg

procedure is performed.. :

- »

The algorithm employed {Ward, 1963,‘§ucces§jvejyhﬁroups cities |

" fo m1n1mlze w1th1n-groap sums of squqres.13 Cities were‘éroubed on

twelve var1ab1es (that 19, 1nc1ud1ng the gross road dens1ty measures)

= -

= 's1nce th1s-adds more d1scr1m1nat1ng,power. "~ 1t also weights road denSIty .
: 3 . N ‘ . ) R
..\ in &ccord with our assessment of its 1aﬁortan¢e vis-a-vis_the design-
i . . . - M a , " 4 2 Y . - " - 4 .
R . » . N +
S i Jnejasur.es,” . . _; < o . p ) . .
,._ . . ¢ " . e . ‘ . . . ." /{ , . N - - . Ty . ]
° ‘ i ) Lo . (’J : — .‘( - ) e -~ . . N ) -
<o S . The method starts with t separate taxonomic un1ts and groups.
. . them success1ve1y into t-1, -2, ...,.1 taxa (groups), computfng at -~ .

eaen”stage*an*“objectTve“—functTon-wh%eh~?5~semewmeesure_oﬁqthe_deSiremm;

-ability of. the particular.arrangement of the t units, into kx t taxa
o, ‘at any .one stdge. The objective function here is the.potential within- |

. s " group sum of squares divided by the potential N ef the group. The ‘

grogramme emp1oyed is-a mod1f1ed version of‘HGROUP (%e1dman, 1967)’f,,

.




Thefgrouping results are shown by a dEndogran (see Figure 12).
The pa1r of c1t1es with gx\atest s1m11ar1ty 1s Saskatoon ‘and Reg1na. ’
Three pa1rs of English c1t1es are alsa very s1m11ar—-Mansf1e1d Ashfield
and Chesterf1e1d Oxford and. Cambr1dge and B]ackpooT and Lancaster-
Morecambe. ‘These 1atter three pa1rs eventua]ly 1ink up, along with

Northampton, to-form the major sub-group of the English sample.’ fhe N

thnee towns most associéted with"tﬁe~indﬁstrial revo}ution form a=1ess'

eoherenf sub- -group.. Among the Canadian cities the amount of informa-

k3

t1on lost in grouping is generally 1argFr and at the level of error
0 &
where the Eng11sh form on]y two groups the Canadlan c1t1es Jorm four

; One wou]d expect that after the penu1t1mate grouping there would”

*~

be two groups each comprising all the c1t1es'of one country In f&ct,
:_the Canad1an group wh1ch may be. 1dent1f1ed as tess gridded Joips with

thEuEng]1Sh c1t1es rather than W1th the five m re grldded Canad1an

11383. Howeve? the error term at "this staq s very.]arge 1nlcompar-

>

4

ison 1th earlier - groubings -

Certa1n cities do not comb1ne w1th others unt11 the Jater
o~

stages, and‘these may be vxewed as, re]atlve]y unique within the sample.

Te - Burnley-Ne]son, St John and St. John Sy andeuﬂhdsope

The most. “natuva1" number 31’ ~groups - for -8 typology wou}d be

A+

four, s1nce the error term drops aff rap1d1y after €h1s po1nt, from

T 16.5 to 27.3% Tﬁe«four grQuQS*may beo1dent1f1ed as: .

/ - >

. (a) the five 9P1dded Canadian: c1t1es, o

B R il 3

PN et

z(b) fhe five 1mperfect1y=gridded Canad1an c1t1es,

(¢) the three ear1y-industr1a1 Eng]1sh towns, and

(d) thehrema1n1ng seven Engl1sh tOWns.
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To review briefly the coﬁtent ‘of this chapter, twenty c1t1es

have been descr1bed in te:ms of current d1fferences and s1m1lar1t1es »”

— With resgpect to the1r stréet-plans taken as. a whole. Th:s is of
) :‘ course usefb]——51nce it is the degree of honGlogy of cities as compqs1te <
entutfes wh1ch is re]evant to percept1ons and behaviours "at any one

time. That 1s, even 1f areas af new deveTopment in c1t1es of the - two
-

-
|

o

. o countr1es were exactly slm11ar, th1s wou]d have implications more for
~ the future than for the present, if major port1ons of the1r uqban areas

JLIE st111 presented great d1551m11ar1t1es 1nher1ted ;;om the past.

In the data pre/ented here, it s 1nterest1ng to note the

’ \\t ., relative 51mfﬁarity of Eng]1sh streét-p]ans(as compared with the more .
« g R ‘> ’ - ~J .
b ‘ - variad Caﬂad?an set Engl1sh cities -appear 0 possess less 1nterna4 .

var1at1on on most measures ad\ also the’ amountvof this var1at1on 1s v
more un1form w1£h1n the group, ,there 1s greater s1m11ar1ty at both

. e , the intra- c1ty and 1nter-c1ty'1evels. The two sets of c1t1es d1ffer

- - most w1th respect to net road dens1ty, rpad Junctlon frequency. and the
' ‘ \-
\ 1rregu1ar1ty of qunct1on angTes but there is soméioverlap between them

e . on nearTy atl measures used Principd, ﬂomponents anaTy51s suggests e

]

that the national groups are d1fferent1ated part1cu1ar1y by sca]e

&’“x 5,//_ factors, rather than by aspects of dak1gn N , v
¥ ’ ,g . - ‘ ‘ . - —a~ . 12
. / -7 Suchiresults are- usefu] 1n point1ng oyt d1st1nct1ve eTements ;of

each country s townscapes. The descr1pt1ve measures and‘samp11ng pro=~

&

L
-

- cedures used could be ut111zed in 1nvest1gat1ng a number of researdh . «ﬂ

- prob!ems.g One 1nterest1ng possab111ty s the 1dent1ficatlon of dis-
. . t1nctJve or abnormaT urbin regions, efﬁher w1th1n a n!t10n or within .'1-. P
/ ‘ . " 59 . N . .* :

- indﬂh%l c1t1es. L RS . L i =

- : . o : T . ’ . “ . I‘,- “.A‘
-. L2 '.”' “ ;f"‘
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A]so ‘were 51m11ar data co]lected for a number of countmes'

some intriguing hy#‘otheses on t%re 1nﬂuences dfvoximxty, empire', o )
2148 ‘

trade, and migration, woujd surely be sug,gested.

The thrust of this d1ssertat1on, however, is to discern’ whether
ther‘e has been a EY‘OCeSS f homogemzatwn occurmng OVeY‘ t1me. The
fo11,ow1 ng chapter approat:hes this preblem for the twenty samp]e cities.
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. I. The Distance Surrogate

&

. . .In this chapter, re11ance s placed onfthe use of pos1t1on°

re]at1ve to the c1ty centre as a surrogate for the time. of deve]opment

of street 1ay5hts ~1t wou1d obv1ous]y be g?e/er//*e to p]ace an approx-

s, il
‘1mate date on the 1ayout in each (FOOm) quaérat through the use of

“archival materlals, but to do.th}gifor twenty cities with any degree e |

-7 oo ", ’

of ‘precision would prove an enormous’ task. However, this type of

©

'detaTIed survey w111 be cohducted 1ater for two representat1ve c1t1es

. k Urban uncrementaT deve]opment genera&ly takes p]ace at the e

»

e perlphery,of the bu11t-up area, and theor1e% of urban structure and

)

growth éxp]1c1t]y‘%uggest a success1on of concentr1c r1ngs of growth

’ e from ;he ozty fcentre outwards.1 The period of developmeni will =

. ;' cogre]ate more highly w1th d1stance'frey the eqty centre in 1arqer /

I

-

LY .7 * N A~

oo ”‘ Ii Thus, the class1c concentr1c ctrc1e or zonal mpde]lof Ernest’ W.
o . &urgess (1923) agsumed growth and radial expansion. .to be primarily <7
T . determined by distance from the centre, aﬂthough dastort1ng factors’ ‘.
> -, such as site and phys1ca1 barriers were also recognized. Reasons for )
j ' this pattern of development have been-advanced in terms of land econo-. .
L _ _.Mmics (see Alonso, 1960, and Yeates, 1965). "Chapin_and Meiss: (1962) ..  « . i,
T T T Tassuie the distance variablg o be so important in determining the R
location of new, develo menﬂc as. to'structure their-analysis on deviations b

" from-the expected pattern based on_a "circulal normal template.” The .
" ., = relationship, hogever, is not particularly $trong at the,micro-scale of ¢
. apalysis, and seems to have dec]med through t1me (H‘iﬂward, 1972)‘,7 ‘ |

F g

<
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: c1t1es, ‘and part1cu1ar]y 1n ]a1ssez fa1re 1au8 market situations.

Johnston (1959) fee}s the re]at1on is strong enough to‘usewooncentr1c '

< reried ey
R Y

zones asadrfect 1ndaéators of time of deve]opment in his model of

' Ti house sty]e d1ffus10n in Melbourne The reader is referred to Chapter
A Sectwon 3, for some Emp1r1ca] evidence on the va11d1ty}of th1s

surrogate measure “for street ]ayout deve]opment - . .

. The surrogategjs part1€u]ar1y va]1d if the rate7of population °-

¥ 'i

1ncrease and the popu]at1on dens1ty of developments, are both constant

-

‘ j*through time. As an 111ustrat1on of th1s po1nt, assume a c1ty growing
, 2 we
N . at twenty percent every. ten ygars ftpm a;%opulat1on of 10, 000 in 1800

:w and at a- constant dens1ty oﬁ 5, 000 per km If 1ncrements are a]ways

at the per1phery of concentr1c‘a)rc1esf h.p thegc1rc}e of rad1us one
i = km:-would Tontain all pre_1829 deve]opment that ]1m1ted‘by rad1us two
ff{\ ‘ kms. pre-1905 three kms 1950 and four kms . .1981 A1though the

M S

.ipded’area.{ncreases w1th each Circ]e the range of ‘development vintage

f

’ w1th1n each decreases, in- th]S examp]e from 76 to 45 to 3T years (see

. Footnote 2). This is, usefu1, since an ana]ys1s usang circles of con-

’

stant‘raﬁ1us increase prov1des us w1th greater d1scernment of the most

3 ’ | ) ) i
’ recent ‘trends. z : ' - . .
' ! / 3 -
. ‘ - -

/ . v ‘ Q

2Some f1gures for this 111ustrat1ve examp]e may be usefu]

- L > . s . . Radius in kms. .
* o ) e 2 - 3 4
Area enclos&d (’km2 : 3 41 13.65 30,60 54.56 .-
Added area- p 3,#1 '10.24  17.04 23.87 * :
¢ : Constant Dens1ty example T : v L - e
v o om . . - date radius- reached T “29 - 1905 1956 - 1981 © :
- - - population at date (000's) - 17 - 68 - ,154 ‘-272 '
Reduced Density example: X -
= . date radius reached.. % 1829 1903 ,’,1931 . 1955 :
-~ population at date KOOO i) 17 . .66 . 108 168 . - 7
. o . . v L
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If development densities decrease thnough-time‘(the case

h1stor1c%1]y then the range'decreases even further. In the examp1e'
~given here, if dens1t1es are 5 000 per km2 prior to 1900 and 2,500 per

km2

after that date, then the pé¥1ods encompasséd by the one-kiTometre”
wide zones are 74, 28, and 24 years, 1ong, respect1ve1y (Footnote 2).
. ~, However, the samp]e cities do not Qi:epthe same physical extent,

partly because of different popula¢1on s1zes artly because of varying

Ty

L densities, Thexefore, it would be qu1te'fé11a?ioys to use circles of ' T

/
—t

Cot .similar interval width as conpara tgye devices, This size differgntial

of is ciYcumvented by varying the intenval between zones in relatfon to

-

the~Qutward spread of deve]opment in each de11m1ted study areal the
stapdard deviation around the mean dtstance of (SOOmJ quadrats from

each c1ty cehtre3 is used as the 1nterva1 wvﬁth For examp] 1f the

. " mean distance is 4.0 kms. and the standard dev1at1on is g,o kms., then 1»

ek s v

the c1ty may be part1t1oned Tnto zones defined by rad11 of 2.0 4.0,
A - 6.0, and 8. O kms. A constraint is added to ensure that a]] such zones
inc]ude at 1east‘four quadrats; for instance, 4f only two quadrats lie

- o

beyond 8 0 kms., these are assigred to the fourth zone out, which then * e

‘ 1nc1udes al] development beyond 6 0 kms. Us1ng these operat1ona1

i gu1de11nes, a]] twenty c1t1es are descr1bed by JUSt four rings of .

' ~mdre«ye]oprm?nt each containing at feast four quadrats ‘ﬂhere is still

* . M . !g k] -
« N 1 . -
4 . R » 3 " ; °

a*

- . R -~ .

o . . 4 \ , - ,

T ’ 3Some of the’ sample citigs comprise two major centres .in a - !

. - ‘twin-city arrangément.  These are Kitchener-Waterloo, Burniey-Helson, .
» % Mansfield=Ashfield, and Lancaster-Morecambe. "In these cases, ' - c :

e ‘ : s, distance®from the centre was .meastured to the nearest town centre,

' ' ‘ so that there -are, in fact, two over]app1ng sg'ts of concentric circles.

- .- Implicit assumptions oi,th1s method dre the approximately simijar size .
: : nd history of growth rates of the twin centres 1east true for . oa
o k;f("lzltchenEr Waterloo' e o S . .o

'
N . X
[ * -t . .. ? 4 L -
8 e .. . ) ) . . . .
B n

c ' m e
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~ e
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J
not true combarabi]ity, owing to varying'growth rates and densities,4
-, but in general zones two, three and four are all composed of develop-

ments bu11t this century, and zones three and four encomﬁass genera]]y

~

inter-war and post-war deve]opment respect10e1y.

. Aside from the generalized description of temporal trends

. ®
§ afforded by~this concentric-zone breakdown, it should be noted that

the method allows quite an ObJECt1VE description of s Qat1a trends '
within each city. That is, it gives_a concise descr1pt1on of\\he .

; changin§~characten of street layouts as one moves from the city centye
out to the periphery, and therefore provides further evidence concern-.
- . » - . . M - .

. » . ' ' . .
ing the degree of diversity within each composite street-plan. -+
T C . 3 ‘ [ < 2 ) ¢ b
. : 2. Graph1cal Representat1on of Trends--51x Y
) Street Plan Inthators

‘ . A i
In contrast L eﬁanaly51s in the preced1ng chapter, tﬁas

i SN S SR e e T e e et ety e [UC— e,

kY

section will dea] y w1th the means of the six plan indicators in

each concentr1c ring, and make no- comment regarding degrees of var1at10n ‘
-]

within these zones (since sample sizes ar® often too low). The means

v e

are graphed andujoined by smoothed curves suggesting the éoatio-teMporal
" . trend in each city.. In Flgures 13 to 18 the Canadlan curves may be
compared w1th the Eng]1sh ones, and the“mean or average eurves for each

o - country are’ also’ 1nd1cated 0

'

. 4+ S . o
~ ' P .; ¢ . . . [y
’ L — g )

;4It cou]d be argued, for 1nstance, that.

»genera11g originated much earlier than the Capdl >
*be" comparing—devetlopments of -comparabie -age/fn 4 ;‘ntra+~zone, ihus ﬂ~--3-x
in part.pre-determining convergence results./ /ogf] Pha i | :
R century cores of the English towns seldom occupy\wore than a small

/ TR fraction of the centra1 zones. As Smailes.. (1955, 99) suggests,-"geo~ .

S graphers should recognize the extent to which _towns as vie know them are %
produifs-pf the guite recent past " . :

N .
B

gce: the English cities

of
\

6 : i
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In terms of the notion of morphological convergence,'the'
Qraohs may be viewed in severé]fways:w To illustrate, if average road
.density in Eng]and doesftrmn twenty kms. per kn? in zone.one to.ten in
zone four, wh1lst 1t changes 1E?Canada from ten to f1veg\the d1fference
between the two decreases tn absolute terms (from ten to f1ve) but
remains thelsamé in relative ter;s (that is, Eng]1sh roads cont1nue to
be twice the density of Canad1an roads) Do we, then measure changes
in the degree of dtiterence between places. in absolute or in relative
terms? According to the 1ntroductory d1scuss1on of the homogenﬁzat1on'
concept, dbsolute d1fference may be the criti® indicator; but, 1ﬂ7

a ?

terms of human percept1ons m1ght not relative differences. be equa]ly
‘ 5

as 1mportant’ There is no easyﬁenswer, of course, and the wr1ter pro-
K i
e poses to skirt around this rhetorical question by suggesting that if .>«\\\<
both absolute and relat1ve cohvergence is ev1dent there is 11tt1e

'3
doubt concerning the operat1on of an homogen1zat1on process And even ),

2

if there is A decrease in only one’ respect greater untformlty 1s

5 . < s . .
- suggested. ' ‘ -

[ o

Gross Road Dens1ty ‘ .

One expects measuna;of gross dens1ty to decline with d1stance i

<)

frombthe c1ty centre since the further out one goes the more land 1s .

6

st111 agpl1ab1e for deveTopment and 1nf1111ng For gross road deQSTty,

. .
.

-
_. -y L
y

50f course, even if there are bpth absolute and re]at1ve
e REPERSES }nfthemd}fference -one—mTthvst1}%ﬁsuspett“the~operatton”of~""~”~——-
"+ @& Shared 1nf1uence if the overa]] trend int both countries (or cities)
is in:the same directipn (for example, if net road dens1t1es in both ) ,
areas’ ‘begin to decr ' at the same. time). - B }

L

~ %The varying nature o?‘thas distance decline relationship = )
. (particularly for population density) has:been 1nvest1gatedﬁ1n .

. . .
- . ~km.‘.‘,.‘.u . er i b —ty o e




., . . v ,.‘,,,. . '. .“k“" )‘ .
. this distance dec]dne gradient is evident in both Canadian and English

AcitiES 4N F1gure 13 onEAnotes that the Eng]1sh c1t1es possess con—
that towards the newer per1pher1es dens1t1es have decl]ned a]most to
'smooth1y, for the E\§Q1sh cities from 17 6 km. per km

: Ad]ffe?ence between thesé two averages in zones one and ﬁour decl1nes

—_'v . Regard1ng var1at1on wlthin the two countrles,

"aﬁk very 51m11ar to thase for the gross measure, except for the

3

-

M x.

\ ¥y s
siderab1y more dense street systems 1ﬁ‘the1r h1stor1ca1 cores but

.‘the Canad1an 1eve1 The group averhges (Table, 3) decP1ne qu1te

2 “to 10.9, as

]

compared w1tn 45, 8‘}0 8.5 in the Canad1an case Thus,,fhe absolute

-3? pertent (Table 4), suggest1ng convﬁrgence or’ hOMogenwzat1on.. In

re]at1ve tenms, however, the Eng11sh ty is 1n1t1a1]y twenty—51x
L) .‘~
percent greatEr than the Canad1an average, amd 1ngyeases to twenty-‘ -

'-e1ght percent greatgﬁfzn zoﬁe four, - Theretore re]at1ve d1fference

D;
*

increases plu& o percent , o SR

Y

tﬁ'setS'appeah‘

Ty e
TR e

to fo]kow para]]e] paths ‘of deve1opment and to. d1s

A

ray’ abproximatel-y
the same degree offw1th1n-group var1at1on‘khrough time-space. Possib1y,-

though the Chnad1an %geﬂp of c1t1es has bec0me sl;ghtly‘moré dlverge’ :

- as 1n their centra] areas ;hey are remarPany §1m11ar in gross dens1ty

hi g

(w1th the notab]e except1oneof St. John s).

; 7 .
. . oy, ¥

il Net Road Dens1Ey e Co ’ ," L - o .

4

Although naturalhy h1gher throughout f1gures on net dens1ty

r
I3

+®

Jeté?T It is a very pred1cta5TE result of spatty deve]opment at the

. g -
S i

-

urban per1phery See"Clark (1951} Tanner. (1961), Berry; Simmons, and
Tennant (1963), and Newling (1969}, - The, type of- density wsed in these
studqes is more "gmM¥ss" than the u ua] deﬁmtwn of gross dens;ty, - -
byt is. nna]ogous to" the.measure used here. + ©

¢ e » o
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" narrows from 3.5 to 2. 2 kms. per kmz, or minus th1rty -seven percent. '

_peréent higher on the %er1phery versus twenty-three percent higher in’

cities (Figure 15), but decline from around 7.0 junctions per km, of

important difference that the de#line is mdch'1edi on the periphery,
. LI *

and in a number- of deTES‘actually reversés to an incréase in density7‘

(Figure 14) Aga1n, ‘the Engllsh road dens1t1es decline towards thQ§e i

evident in Canad1an cities, and the gap between average dens1t1es
Even 1n relative terms,| the English road densities are on]y twenty

the centre (Tab]e 4}. Similar density déclines through'time'are

exp11cab1e 1arge1y in terms of technology (the automobr]e and ltS
N\

access requ1rements) and 1ncreased prosperity and consumer demand for

~land. ‘Stabilization of this Arend probggiy reflects 1ncreases in the

' redative .cost of Tand. Such increases are due both .to plann1ng con-,

~ trols and to the conso11dat1on of specu]at1ve property ho1d1ngs

-
Note that these net density measures are not fully comparable

with the circulation ra;;os prov1ded by Caminos et al (1969), since

»

Mthey do not include footpaths and other non-vehicular access.

L
. ’ . [

-Road Junction Frequency

Levels of this méasure.are higher throyghout in the English

road down to 5. 7, increasing s]ight]y again, in recent development.
Except for St. John s, the dec11ne is 1ess marked 1n Canada, s1nce
1ower road dens1t1es are offset by: decreases in connect1v1ty 6Jab1e 3).

The absolute difference between the national averages decreases slightly
‘ . r . ) .

s . . A

“This stab111zat1on or increase im net density at the per1phery
compares w1thrsnm1}ar findings on net popu1at10n dens1ty by Berry and
Horton (1970 296) ‘ . .

4 l," z T .
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CONCENTRIC ZONES OUTWARD FROM CITY CENTRE
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ne to zone four,

through épace-time, minus five percent from zon
But, inm relative terms, the Eﬁbliéh average Jjumps from 152 to 164
) !

percent of_the Canadian, a'divergence‘of twelve percent (Table 4)

N, ~\
Thus, this aspect of st;eet-p]an seems to have been less subject to
o

. | ’

vy . '
interngtional homogenizatioen than road densities.
Internal variation is- less in the Canadian group, but there

seems to be a recent dfvergend!'at the periphery (this is perhaps not
true for net junction frgquency,_howeyer) |
/'_ ‘- ; _' . - .
: igi 'qiron surveys,
4+

"7 . Road ConnEctivity.,
As C&had1an c1ties have outgrown~the1r or1g1na1 gri
%

new development has 1ncreas1ngly been character1zed by T- Junct1ons
Connect1v1ty measures, th‘refore,

. o rathen than four-way Tntersectlons
’ decrease through time-space toward the rather constant Eng]lsh leyel
-
“The Canad1an ctties are characterized by initiall greater
-
- &

' (F1gure 16)
variation as.a resu1t~of varylng surveys but show definite convergence
Perhaps'because of the smalT samp]e srze‘

on 51m1}ar .peripheral vaIues.
St. John's is again.a deviant case. The Eng]1sh

in this zone (n =‘4)
c1t1es remain remarkab]y similar to each other through time-space, 11t&

s
. .

11ttle varlatlon “around the group average.
Homogenlzation between the nat1onal groups 1s more evident for
Absolute =

R 7

d1fference dec11nes fifty percent and relat1ve d1fferences six percent

e '
this. deswgn 1nd1cator than~for,the preced1ng density measures.
Note that whereas Eng11sh citj s move toward the

B

ﬁiﬂ

- (see Table 4), -
Canaﬁﬁan precedent in terms of density, Canadian c1t1es seem to fo]1ow
‘ | )q:.; .
t \

the Eng]ish example 1nAtermsiof this de51gh feature.

-

1

g .
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:. g /As with roao co ectivity,‘it—te again the Canadian group which™~
changes“through tjme t approoch and even‘surpass the angular deviation
evident in the Engligh cities (Figure 17). tt is hardly surprising that
there should be th' Lincrease,,since all the Canadian cities contain a
p]anned core, and fright-angle junctions are a hé]]mark of planned 1ay-l
£3 . outs (as d1scuss d in Chapter II) ~ But this being s0,‘one would a]s;oQ
expect fewer deA1at1ons f m “the 90° norm in vecent deve]opments on the
per1phery: Fife of ihe Caned!an c1t1es, 9ndtfour of. the Enolisn towns,
~_bear this out; for the reét,‘the angular deviations in zone four are
somewhét*mis?eading, since they ofteQ\;efTect tbe presence of pre-
.ex1st1ng 1rregu]ar rura] routes (in the case of St. Jbhn's, for example), -

or changes in the a11gnmentr0f the ortg1nal land surveys {for examp]e,

'%§;?;:?9 , W1ndsor) 51nce we’ are rea]ly concerned only with the_form of road
g %}:i" L . ’
3 T TN SR 1ayouts w1th1n déve]opment sites, one m1ght questton the suitability=of
T ./
~ T the samp11ng procedure for this measure, °

” Bearing 1n mund thesé drff1cu1t1es of 1nterpretat1on, however,

'Eetween—nat1oﬂh1 d1fferences An angular dev1at1on decrease forty-two T
.percent Re]at1ve}y, the Engl1sh value is. f1fty-two percent higher
. : _ ‘than the Canad1an 1n zone one, whilst T .Canad1an is on]y twenty one
PRI 'fi‘ percent h1gher in zone feur., Thus, ag”1n there is both aoso]ute and
| relat1ve convergence. ‘ . J o '( N hd
Road’ Curvature - ? o I ’
i.,‘ ) 41‘ “As tpe Canadlan cities have: expanded beyond their or1g1na}-‘
- ! . - gridiron surveys, curv111near 1ayouts have increasingly been adopted as

‘an,element.jn 51te.p1an$. " In the Eng11sh towns, curved street sections

7 y ) | ] ‘ P .
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have a]ways been part of the townscape. Figure 18 re?]ects this. But

' why does . 1t also show peripheral development in some Canadian cities °to ;V

be. con§1derab1y more curvilinear than in the Eng]1sh case? Several -
answers are possible; for oneP curv111near Tayouts may have been l- +
red1scovered lndependentﬁy 1n North American (and in a sense they
were); or, there may . have been an overreact1on to rectilinear systems
since they were associated with the discredited gridiroh pian. Again,
however, figures for zone four should bd viewed with cauyson stnce/ﬁ
particularly in St. John and St. John' s, they part]y,refTec; the pre- /
sence of winding rural roads recently inc&?porated inhh the bui]t-ub‘ '
area. - , o PO

| It is evident that within-né;ioh variation is greatest end
apparently 1ncreasin§ for the Canadiah group,,much iess and decreasing .
for the Ehg]ish group. fn the 1etter, only Chesterfield_appears -
anomolous ih zone foqr.i Concerning average differehces between the
two natiohaT groups, the abshlute gap falls eighteen perceht, and the '
reletive.gifferenceJdeclines forty percent, the‘iargest amount for the

six street-plan indicators. K

'

The results of this spatio- tempora] ana]ys1s seem to suggest

‘ that street-p]ans deve]oped 1n succes?ﬁve per1ods are 1ncrea51ng]y

similar between. the two countrles. Convergence within theﬁﬁat1ona1

//

sets is much 1ess evident, however, largely becaude there is ]1tt1e{i3

Fas

wM;h1n-qatlon variation inftially.

Perhaps the most important point emerging from the figures is |

)

o ' N ”
the marked distinction in trends between density and design features.

. : ° | i {
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— assess~the-degree to which the plan forms as a whole exh1b1t conver-
- . gence or homogen1zat1on through space-tlme. One may approach th1s
- ° ~9brob1em through the use of d1stgnce measures in variable space *
& . v

. . N . o r} ®
A ] . « “. L’/‘q
' . - .- 97
. < N .
\ - . . . . ‘f* ..
. ‘-:D - & i -
. Thus’, the Canadian cities maintain rather canstant densities through- - -

- out, whilst the Ehglish cities moveuprogrESsively towards the Canadian
& . - - .

’ L

f . g K

level. In contrast, the Canadian .cities seem to move -towards the ,

o §teady EngTish lTevels in terms of design (goﬁnectfvity, anguiar devi-" ..
ation, and curvature). , The English lag in dens1ty standards resultst

y <

from Jags in automob1le ownership ratios and consumer income stapdards
Q ]
¥,

--As these have 1ncreased, spacetdemands have more close1y approx1mated

. North American lTevels. TChanges in. Canadian -design features result. more ,
K

i ~from the d1ffus1on of fashionable planning cr1ter1a often emanating.- Q’ e

~from Europe or inspired by European practrce. The changesJare, there- =
fore, in the direction of the %hglish;]eve]s. | ' a
. ¢ LN hd - et « . ) _ ; . »

3. .Trends in Overall Disparities . a o .

i 8 . T -

The spatio-tgmporal graphs allow examination of trends for edch -

street-p]an indicator separate1y. But, 1t wou]d a]so be useful to

-

La » market compet1t1on

The h1erarghlgg%;3foup1ng nrotedure—used'Tn'Cﬁaoter 111 gave

suchp a measure at each sYtage 1ﬁfgroup1ng, This error index at.each 3y
" ' R A o . ' : . .:‘-p - ,

% RS - " -0 .5;. . - - ’
. 8The modei presentedc1n Chapter I assumes that effect1ve demand
is catered for by developers, insofar as the rather faulty market mech- -
anism q;]ows But, one should bear in mind the-large public housing .
_ sector in Britain, providing rental accommodation.for approximately: ° = -
- % twenty-eight percent of households (Cu‘l]:ngworth 1973, 43), and Y

responsible for developing half of all new units since +the war’ (Clawson
and Nall, 1973, @6). This seotor is much slower to.refléct ghe costs

of land and hous1ng in, relation to personal incomes} g and 'in fact operates
via a bureaucrattca}ly operated a11ocat1ve structure rather than- through
see Paris, 1974). 0

-~

.

a‘.‘

. o
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S0 S stage was computed as \the sum of the squa“re’d dlffergnces between var1ab1e,
R - scores, d1v1ded by the. number of c1t1es ip ~the new group To NEIth

" each vari ab]e equa]ly. scores were: s'f“ndardued Th1s.,nethod is not . &
. -

appropr1ate “in exanﬁmng sequent1a1 sets of data, however (as in the

L] . . L 2 o . .

T . o space-t1n1e 2ones’ exan}1ned above), smce ‘the standardization would not

“be compufed from the'hwhole set of scores. for "each vaniab]e; bot only

.* from the set for each zone.q Jhus, each variable would be transformec\ \

R ' to portray approximately the sameadegree of variation in each zone, e
_ o and d1scernmént of 1ncreas1ng similarity. w0u1d not be poss1ble.
What'Ts required 15 a measure of smﬂarrty (or vari ab]e—' =

o : .
distange) between city pairs, which is comparable between zanes. One;. ..

<

possﬂa‘ihty is to use a dlstance métric based on the standard dev1at10ns '

) ?"of ‘each var1ab1e for all sqores fn all zones .
L) - . LA R . [ ‘ . "

'e: - '.‘ That ‘iS,,

" o P
where i and j- are two c1t1es, £

-

$ . ' = the number gf Lstreet-,plarr vari ables
e, o T . ) ) ‘

Y M"ﬂ‘ﬁw“

2 «rm “m-»‘-*""”"x
"k the vamance fof‘ all scores OW - -

® ] [

Th_e coeffici nt D wou1d express Rythagoreaa disfances in

1

- -"\. ) ‘ o ) w' . ) " ) ’ '
‘var'i able-space, in units of -averaged standard devi‘ation.g It is,
. ; ‘.(:,. ' . .0 :.-I' ' o .
Sy »’i \ 9This coefficient obéys the four axioms given by Sneath and ° L
- 1.3- - Sokaf“ﬂone of- the coefficients reviewed in. their work will allow the s
. o *, 'same comparabil}ity through Suecess‘ive sets of data (see Sneath and
S - Sokal, 1973, 12l~128) g 4 . .
+ P . SR ) ‘ o ., ’ ’ , .
. Lol S - ’
- . i . *

ey S * . , ' . &
- ., . et e s . . .
* L . s ‘ N 5
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"2 S however, rather difficult to interpret such units, and it was felt

. preferable to express “degrees of difference relative to ;\theorettcal
. o maximum disparity,'és a percenta@é That is, with-reference to the'
ﬁ!x1mum observed range on each var1ab1e, rather than tb its central T

tendency This d1i@?r1ty 1ndex 1s~g¢ven as

. Al

- T, e e 2 100 5 ke km
| N L R o <R
. RN C - . X MAX - x'MIN . .
f . where kaAX en&‘kaiN‘are the maximum and- minimum values of variable-k )

in the whole Set of scares. The max imum poss1b]e d15parity 1ndex
“ - between two c1t1es in any t1mea5pace Zone is, therefore, 100 percent.’ 10

e . '
.o | One could compute comp}ett ten- -by-ten matr1ces of P- 1nd1ces for

e ) each zone, but for the purpOSe of d1scern1ng w1th1n- and between- nat1on
;? T s1m11ar1§¥ through t1me, it is suff1c1ent to compute indices only w1th .
” o respect to the nat1ona1 centro1ds11 for each zone. For w1th1n nation )
! ‘ . ! . : 2 &
2 10 As. an examp]e, 1f there is one variable k, two zones m and p, -
o L and three cities, h, i and j, then scores, of - _
ot S LR T P 1P gP
s | : | 30, 203, 103, anoMZO i~¥}913: SJ, ueuto give .
R .p1J forty percent, pg twenty percent.< .z
» o ,ﬁ?ﬂnghe maximum and- m1n1mum values used are as follows: 5
o B ¥ " Gross Road Density:  max = 23.4, min = 5.8 kms pev km_. e
A Net Road Density: . max = 23.7, m1n = 9,6 kms_per Kmé, S
- - Road Junction Frequency: max = 8,9, min = 1.2 junctions per m.
' , nnectivity: " max = 3.70, min = 2.46.
e ; ngular Deviation: " max = 70.7, min.= 1.0 percent. L e
. < -Curvatare: , . max. =’ 59 5 min/ = 1.9 percent. -
°“~ -
11The centroid .for each zone 1stefined as. “the point in phen-.
S - etic space whose coordinatés are the mean values ‘of each character over
- .-+ the given cluster of 0TUs" {Srieath and Sokal,' 1973, .195),- .That is, the
& . : centre of gravity of the cluster. . .Its var1ab1e values dg,not therefore
.. ., coincide with those for a particular city. The city lying nearest in-
. - variable-space t& the centroid (in this case, with the_1owest Pv1ndex

. vis-&-vis the cgntr01d) is termed the centrotype.

. . . - L. ° .- ’ N
Wy . " L. et . . &
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homogehization, one. expects the disparity between members of each

national group and its_centroid to decrease in successive zones
¥

Homogen1zat1on between nat1ona] groups shou]d be- 1nd1cated by decreas-
7’ "

ing d1spar1tx3between the two centroids, as well aa decreasing d1spar1ty ? '
.+ between each set of cities and the, centrotd of the other natioh. h' . v

Tab]e 5 Tists P~1nd1ces, vis-3-vis the two centro1ds, calculated

.’

< for each c1ty and each zone. Note that these are genera]ly very'Tow,““f-—c
'compared with the theoret1ca1 maximum d15par1ty of 100 percent.. For:

purposes of discussion, they can be summar1zed as fo]loWS°
v

By

.. AVERAGE DISPARITIES‘NITH;CENTROIDS, PER GROUP

9

Zone 1 Zone 2 ‘| Zone 37 | Zone 4
Centroids. ,Cehtroids Centroids Centroids

- | CAN  ENG|CAN ENG |CAN . ENG | CAN - ENG

. Average P for S - Yo .-
o Canadian cities ¢%) | 11.6 . 24.4]11.2 19,2 12.7 Ztr? 14.7 22.6

Average P for C 1o | o
- English cities (%) | 24.2 12.3|15.8 10.61"15.8 8.1]18.7 10.3

g !
. - ,

Thus on average, the Canad1an c1t1es lie s11ght1y closer to

“the Canad1an centroid in zone one (average P = 11.6 percent) than do
"the Eng]1sh c1t1es re]at1ve to the Eng]1sh centroid (12.3 peﬁcent)l
Progress1ng through the zones however, the. average Canadian disparity-

1ncreases overa]] suggest1ng 1ncreaslng d1versity w1th1n the nat1on.

In contrast, average Eng11sh d1sparit1es fa]] as 1ow as eight percent,‘

-

-ujth)an overall decrease desp1te a s]1ght rise in zone four. The

2 Eng11sh group, therefore, appears to become more cohes1ve through B
time. . . o o ; N 2 -

o ) , . s .

4
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In zong’ one, Canadian cities are on average tw1te as’removed

from the Eng11sh centroid as from the Canadian centro1d (24 2 versus
-~ ~**1;f*~-*~~“~~1}~6)- Butlthe d1sparaty-wath¢the»EngJ1sh centroid .declines overa]] B
oy ) to;1§.7 percent. This suggests convergence between the two natJons, *

and the trend is conf1rmed somewhat by the- average dispar1ty between

English~cit%es iand the Canadian-centroid. This decljnes overal] from
24.2 in. zone ode to 18.7 in zone four. More 1mportant, the d1spar1ty‘.

between the two ceritroids (themselves moving through var1ab1e-space)

~ @

‘changes from 24 5 percent in zone one, to 11, 8 14’0}and '17.3 in zone
oo four. Overall there 1is lncrea51ng 51m11ar1ty, bht in the per1phera1
zones there appears to have been some d1vergence.

o

| ‘*\\ This reversed trend 1s pOrtrayed graph1ca11y in F1gure 18,
wh1ch plots P-indices of each;c1ty with respect td the’ two*nat1ona1
centro1ds for.the four Zﬁnes (using the figures inTable 5) Increas-
ing homogen1za¢1on~wou]d be represeﬂﬂ!d by two,grOUps of paths’
. converg1ng on the or1g1n, as “in the 1nset. The average paths bear |
o - this out 1n1tia]ly, but. then the Canad1an c1t1es in part1cu1ar move 3

away from both centrotds.' This does not accord w1th th ectation

' .of convergence, and we myust conclude. either that the samp11ng'design '

-

=4 ' .. s 1nappr0pr1ate,to the 1nvest1gation of very recent trends, or that

p1an convergence has in fact recent]y,g1ve "ay to form d1vergence.‘

Regardlng the first poss1b1]1ty, 1d7hote that for‘ g

. .certain Canadian c1t1es des1gn and den51ty measur for the.perinheral

| ‘,zone .are quite distorted by sma11 sample sizes. and the cr1ter1on hy
*_which the sample quadrats.were‘se1ected. By tak1ng (SOOm)2 units with

~" ; 1arge_numbers‘of "buiTt“ghectares; the,intent.Was to screen out
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pre-existing 47‘6] .elements. and bias ‘the sample towards fu]]y.—{devehped
urban sites. This was least fully aghjeved”in St.‘John's andTSt. John,

. v . - .
“and consequently these two cities score Tow road density measures and ,

+
- . -

unusually h%gh angular devgation and curvature measures in their
Ep&riphera] zones, ref]ecting dispersed linear sett1ement'along rura1
roads, This distorts the pos1t1on of the Canad}an centroid for this

zone and consequently all P-1nd1ces re]at1ve to it. .

@ N " ..
\ ' But the absence of continued convergence;tn,the final zone - g
t T : & =

. ‘ . 5 ,
cannot be attributed so1e1y to difficulties in the sampling procedure,

,0bv1ous1y, the further apart groups of- c1t1es 11e in variable space,
the greater the. opportunlty for convergence, and the more rap1d will -

absolute convergeﬂce be. ,Thus between zones one and two, the Eng]1sh

- a

_c1t1es, on average, move rap1d1y towards the Canadian centro1d (F1gure 1),

'reaﬁc1ng dispar1t1es by almost forty percent., But,.as was suggested

12

earlier, < we 1og1ca11y expect rap1d form-convergence on1y to the po1nt

‘where extrinsic factors are s1m11ar, and thereafter convergence is .

-

11ke1y onJy.w1th 1ncreas1ng s1m11ar1t1es in broad 1ntr1n51c constra1nts. ,-‘

NIthout 3nqreased s1m11ar1ty 1n constra1nts such as prosper1ty'1eve15
R
g and land pressures, one expects only that new site deve]opments wﬂl
© follow paraTlel paths in var1ab1e space, and that, 1n terms of the

e ;dJspar1ty measure used here, P—1nd1¢es will rema1n roughly constant , L

'

' ithrough time. -~ o o
T ?‘_ ‘ . , N “ . 1
12See.Ch'apte,r"I', Section 2, regarding the logistic curve of - .
disparities.through time, h s - . 4 . .

. . . -
) . - 3 - -,
.' . . . ' » . . ’ ’

. L . .
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4, Su ummary -
. -3
Through the use of d1stance from the city centre as a- surrogate

' for the time of deve1o§ment “of street layouts this chapter>has out-

lined tempora] -trends jn the des1gn of such layouts in the twenty ‘

samp]e c1t1es Average trends for each nat1on were analyzed with

respect: to absolute and re]at1ve d1fferences on each p]an indfcator,

both of wh1ch4are decreaslng far _the ma30r1ty of indicators. ‘\QQ"

important distinction can bééhade.between the trends fqr'des1gn and -

density'variahles-‘»the Canadian cities become increasingly s?ﬁt]ar to
steady English 1eve1s of road curvature, “deviant" Junct1on angles,

and street connect1v1ty, wh1lst ‘the Eng11sh cities display most change
in dens1t1es declinfng toward fairly constant Canadian Ievels.. s

Taking all var1ab1es into account, howevar, measures of overall

- disparity suggest that the national groups are present]y d1verg1ng in

L]

.4the1r fonn characterastlcs becom1ng less cohes1ve 1nternal1y and dis-

e

' operat1ve on the deve]opment ma?kets ~due to diffwcu1t1es in

p]ay1ng 4ess between-group ssmitarrty——*Results in the. follow1ng two
" chapters, perta1n1ng to the “true” temporal trends in two. representat1ve ‘
«cities, w1lﬂﬂﬁlso show a recent s]acken1ng 1n between-natlon conver- gn

A
gence, but w1]1 contradact the- suggestion of’ d1vergence. The-author

‘conc]udes that ‘while the P 1nd1ces undoubtedly ref1ect reduced rates

of converdénse attr1butab1e ‘to - contrasting sets of. 1ntr1ns1c constra1nts

lthe :

samp11ng procedure one shou1d be caut1oh§\of accept1ng them as e

k evidence for- recent divergence e, : T
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CHAPTER' V

- \ P . Tt ‘ . i D el
 TEMPORAL- TRENDS TN STREET-PLAN DESIGN--THO CITIES =, -
L - T ' V \ '~‘

The foTﬁowing two'chapters-cdhstitute-an analysis Bf ‘the

o several h1stor1ca1 per1ods may -be examtned

e e—me—es

chang1ng nature of p1an features through- t1me, us1ng ev1dence
< Qv N
arch1va1 and 1arge sca]e map sourees for two representat1ve c$t1es.-

:,

Contlnulng to focus on street layouts, this chapter attempts to discern

zfrom

"

G

. "true* temporal trends 1n the1r des1gn and dens1ty, wh1ch may then be
compared with the trends suggested by use of the d1stance surrogate.
.Although obv1ously one should be cautious of ascribing’ c0ntrasts and

trends 1n the two c1t1es to generally-operat1ve nat1ona1 factors,

4

neverthe]ess the detau]ed 1nformat1on gained from th1s approach will

'at ]east be h1gh1y indjcat1ve,

Tow

o~
Part1cu1ar1y dur1ngsth1s century, deve]opment s1tes in both

-

. countr1e have 1ncreased in sca]e and, in c1t1es of the size be1ng
. . n

-

.considéred, may extend over a square k11ometre orrmore-of land.. Thus,

1,* 1t fs‘generally poss1b1e to f1x ‘a small perlod of time dur1ng wh1ch
In

'the ma30r1ty of streets 1n any 25~hectare quadrat were 1a;d 0

t.
the two representat1ve c1ties, each quadrat w111 therefore be1=§50gned
,a date, $0 that the nature of street des1gn-and dnn51ty in each of

Part1cu1al attention will

-

be paid to deveTopments occurrlng dur1ng the 1ast decade.

) '
. ' L3
el

N
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l. Cho1ce of Example Clttes

4

The ‘earlier analys1s.of aggregated data for twenty c1t1es may

be used as a basis for select1ng two c1t1es which typ1fy the nat1ona1
(

. groups; that is, whlch dlsplay the essential or common characteristics, *

of each group. But several,ﬁéts ofldata have been presented which - \\_
_+ complicate the. seiﬁétion of centrotypes At the most‘aggregate Tevel

one may use f1gd¥es re1at1ng to -the compos1te urban form and rank

<

'c1tJes,by the1r distance from nat1ona1‘centnolds~for eagh ﬁndjcator
(as shown'in'Figures 2.to 7). But, to be truiy'represehtativé, the'
examp]e c1t1es should be s1m11ar to the nat1ona1 means not s1mp]y for -

* each 1nd1cator, but for eaih 1nd1cator 1n°each ooncéntr1c zone. - Thus,

the P- 1nd1ces g1ven in Table 5 may also be used as a: bqs1s far .

-

' se]ect1on. o T .

F N . . 13
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0bv1ously, no c1ty is 11ke1y to const1tute the centrotype for -$ ..
all plan 1nd1catq;s in al] ZOnes. Look1ng first at the Canadian grbup,.
howeuer, several c1ties cons1stentty.;1uster near the nat1ona€’mean, '

*whilst others—-St John s, St. John,'Saskatoon and Reg1na—4fepeated1y
-
lie far from 1t. Londou is. by far the.most (epresentat1ve in terms of

) rank1ngs by d1stance from the centro1ds for composite 5cores (average. :

.. “p -

_rank for all 1nd1cators equals 2 5) fo11owed by Ha11fax €3.8), .. . -

- .

K1tchenersuaterloo (4.8), and w1ndsor ‘(a. 8) However, if one slmi1ar1y .
ranks c1t1es-accord1ng to the zona] d1spar1ty 1nd1ces given in Tab]e 5, |
the lowest: average rghking 1s for K1tchener-waterloo (1.7)5 folloned

by Victor1a {2. 5), Halifax (2 7)%, and London (3. 7) The twq.sets of 5

rank1ngs suggest three good cand1d’ates--Hahfax,1

London, and’

1,

Halifax, however, was not included in the most "Canadian Qrogp
. by the hierarchica] grouping procedure: (see Figure 12) Co

(ST . . ’

——
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Kitchener-Waterloo A f1na1 cho1ce among these three was made almost o

e e e e e M e i By e

. -«‘sole1y on the basis of the autgpr S fam111ar1ty with the Clty of London,
j“' e and the ready ava1]ab1]1ty of arch1va1 and current p]ans of th1s c1£&
V- ly émong the English group of gities, there are again several
' . which might be taken as representatiye. Ranging the cities.by thei_
m{deyjetionS'ef their ceﬁposite scores from the natianai means for each,
indicator (ﬁhat'is, using the inforpation summarized in Figures 2 to 7),
Lancas ter-Morecambe (average rankvé.é); MansfieIdeAshfield (4.0),

e Oxford (4.0),‘and B1ackp061 (4.2) may be viewed as most typical of the

L _group. Lobking at zonal disparities from -the national centroids | »_‘,r
+(Table 5), average rank position is lowest for Lancaster-Morecambe | .

- (1.5), BlacRBoal® (2. 3), Mansfield-Ashfield (3 5),. and Preston (4. 5) n'

| Lancaster-Morecambe therefore appears most character1st1c on both sets

of scores, with yansﬁeld-Ashﬁeld and B'lackpoo'l t;engxg a]most‘as - N

, Juseful;_ AT three.of tﬁese grodped together in Figure 12 to form a

15 .,‘ ' . core group of English cities Referfing back te Table 1, however ;}he

- estimated population of the data area fOrakhncaster—Morecambe is only

| 190,000 (as compared with 160 000 for London) The bu11t-up area;

s ) '.therefore may not conta1n suff1;1ent samp]es of deve]opments in a

" ser1es of t1me-per1ods to ma1nta1n comparab111ty with Londen (that 1s,

the sca]e of deve]opments in some perlods is unlike]y to f1t the _

(500m)2 quadrat d1ze used in thls study). Of the. other'two possibili-

'ties Mansfleld Ashfield was chosen as the representat1ve Eng11sh

'since the author 1s more familiar w1th it, and plannlng docum

-

stud1es cou d be more eas;1y secured for- th1s area.
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Both London and Mansf1e1d Ash¥1e1& are free- stand1ng urbin

areas having fa1r1y similar, popu]at1on sizes durlng much of the last

3

150 years.2 In both, layout d:71gns and dens1ty are ]1tt1e affetﬁed

by peculiarities of local topography .and site conditions.” Mansfield-
Ashfield, in Nottinghamshire, is an urban agglomerate cdnsistiﬁg of

several historica]ly—dist%nct towns and‘viif%ges, but in terms of the

‘development market and development controls these function as one unit,

A

2 L ..
subject to one planning authority. During the period since effective
ne pig P |

development and subdivision controls were instituted in London, the

°

Ontario QQty has -been. overbounded and also subject to uniform.planning

-

controls.

In terms of character1st1cs of the'structura1 env1ronment,

“ general census 1nformat1on suggests both cities ref]ect the nat1ona1

situations very c1ose1¥._ Thus, by breakdown into market sectors,

single-family dwe]&fﬁé structures in all Canadian cities are 78.8

‘percent'dnner-eewpied, and 21,2 percent rented; the figures.fbr_' London

are 8;:0'and 19.0 pércen ’(1971 Census). By type of dwelling unit,"

-

v
. . S \
2Dur1ng the middle and late n1neteenth century, London possessed

a considerably larger population than Mansfield-Ashfield.. From about

:1890 through to 1930, however, the English urban area grew very rapidly
- through expansion of coal-mining act}~1ty, and it was not until about |,

1950 that London's built-up area again equalled the population of '
Mansf1e1d-Ashf1e1d Since that ‘date, the Canad1an q1ty has rap1d]y -~

. outstripped the Eng]1sh centre $ populat1on size.

-
»

3There is, however, one distinctive effect- of local geology on-
urban form "in Mansf1e1d Ashfield--owing to subsidence’from continued . °
working of coal Seams beneath the built-up area, no, high-rise flabs | ©
were built during thé period of their vogue in the 1960!s. Other
EngT1sh cities of similar size typically possess ten to twenty ten-
storey tower b10cks. C - :

\ .

. ‘ . , ' [
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, ftgures for urban.Canada are 51.5 percent.s1ngle ~detached, 7 7 percent
sing]e attached, and 40, 8 percent apartments th]st those for London
are 54.8, 8.2, and 37.5, respectively. In Eng]and_and Wales, there
are three maieF market sectons. Mansfie]d-Ashfie]d and national per-

. eentages in these sectors are very simiian, being“4],§'and 45.4;ﬁ

J
respectively, for owner-occupation, 27.4 and 24.1, fdr local authonity

rentai, and 23.6 versue 22.6 for private renta1.4“ N , .
in terms of the ranée ef housing quality, census figures (1971)
giving the d1str1but1ons of dwe?]1ng value shaw London to possess a-
range ;dm11ar to the Canadian urban average, but of sgmewhat higher
value (nedjan of $21;502‘versus $21, 2i4)° Another 1ndiCater of qualitys
" number of rooms per dwe]ﬁing (1961) shows Mansf1e1d-Ashf1e]d almost
d exactly equa] to the national nonm although w1th s]xght]y 1ess spread

]

e1ther side of the five-rpom mode . o .
> Both_c1t1es have experienced populat1on and structural growth ‘ “\;;
rates through t1me which are very comparable with overa?] nafTbnal '

rates. A great majority of resadent1;1 structures ﬁave been d@veloped

dur1ng this century in both areas. - In London, oveg sixty pereent of 4-"
',all;dwe111ngs are of post-1945 vintage (as éombared withnihe’natienal-

urﬁan figure 6f'sixty-%ive'nercent) nhi]st the Mansfield-Ashffe]d -

figure 1s approx1mate1y forty percent,"The gneatesthexpensidn in o
‘ousmg stock in the English c1ty took pla etween the wars, which

is con51stent W1th the genera] Eng11sh experience (see Cul]angworth

A

‘x .

4F1gures for 1961. By 1968 -the national distribution had shifted
". to approximately fifty-two percent owner-occupationy. twenty-eight per-
cent local authoﬁﬁty, and twenty percent private réntal (C]aw50n and |
Hall, 1973, 134) L
\. (“t’ .~ ).:
e ~ e

4
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o | 1960, 505.' Both example cities;'homeyem,'&isp1ay d-number of housing - ~

o

developments in eacﬁ;of several time-periods, whheh makes it'possible

" to conduct a temporal anaty¥is.of their plan forms.

- ‘ ' . L. -

2. Historical Development of the Street-Plans N ' ™

For each example city, the date of é%nstnuetion of each-
® ’ : ” 2 3 . \‘ /.
present]y-eiisting street‘&ection was estimated from archjval maps 4dnd
o N 1 . . 3

plgms. . Particularly in London, the distincé?ohfbetWeen date of con-

. struction and date of planning is important, since much of the qrid f(

;within the nineteenth oentury city limits was planne&“omd sﬁrveyed at

»

one time. It wou]d o‘f 'éourse,' b‘very useful to examine the dates of

]

plan des1gn for al] SEparate layouts, but th1s information is mgi

-, ' always ava1lab1e and p]ans may be modified severa] t1mes before f1nal‘
: , - B RN
coffstruction. o .. _ ‘ E ‘ S

-~ . Lo 3 -
. ,__/:

o A time-series of plans was assemhtgo for each urban area, and

: Y thé co1ne1dence of dates’ between these series*partly determlned the

"’1

t1me-pef10ds tb be used for ana1y51s. However, some at%hmpt was also ' t?

% »"f'f' made to ensure that these perniods va11d1y approx1mhted erés of urban :

r . - deve1opment In Eng]and the two World Wars con§t$xuhe 1mportan;
- _dividino 1ineg, since munﬁc1pa1 housing becomes 1mportant after World
- T War I, and urban planning has strong effects after World War II. There - ‘

is also:an imporiant.fraﬂgition in Eng1ano ih\the years fbi]owiﬁg'1875,
. . PR ) 5

'( i a . E:

particular1y'with negaﬁo to den§ities andJscaTe of development.

¢ .

In

Ll
P - e
vhoL , ,

P

T , - ‘ P;:::§?13~0M1ng te the 1ntrodUCt10ﬂ of model b’l1aw hous1ng Lo
. e fo]low1ng the 1875 Public Health Act. For .an examp]e of this. legisla-
: tion's effMtts, see the analysis of by-law housing in Hull by Forster

¢ (1968). Gay1er (1970) usés the years.1880 and 1830 as benchmarks in<
e h1s reconstruct1on ‘of hous1ng development in S.E.. Essex. .

Y

= ’ o0 I3 - n
- - . . s . . N K" .,
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- Canada, the World Wars.also mark important breaks'in market“conditioﬁs,'?‘

© year peribds--1950 to 1962 and 1962 te 1974.

- . 1877--Map of the City of London

13

&
>whilst a trans1t1on around 1875- 1880 is part1cu1ar1y evident in London,
as by . th1s txme the or;glna],c1tyugr1d plan is-almost completely c' .
LT .-
developed. . 4 ° - o
7 : e - 4

The periods used were, therefore, defiﬁ!d as prea1880 188%;123?,
1920-1950, and post-1950 Since th1s study 15 primarily concerned with \\\\

. recent trends, the post-war per1od was Eurther d1v1ded 1nto two twelve-. . -

6 Suff1c1ent rnformat1on

was ava11ab1e 1or est1mat1on of deve]opment durang all periods with a

.m1n1mum of 1nterpo]at1on, a]though Some field work was undertaken to -

compTete 1nformat1on For the 1ates% perlod 7

f
S Q.. 4

83

o

-

Except for the late med1eva1 core areas -in. Mansf1e1d Ashf1e1d\\,
the pre-1880,period in both areas primarily involves development from- )
about 1830 to 1880. Thus, the periods used declfne in length fairly
regu]ar]y from about f1fty years, ‘to forty, thlrty, twenty, and twe]ve.

' 7Sources used were as folgows: LI
Londgn: 1839--Sketchaof the position of London by William Syrs.n
) . 1845--Sketch of part. of the London Township (authSr unknown),
. 1855--Map of City of London, Canada West, by S. Peters, 2
.1856--Plan of the gravelled and ether roads within seven m11es 5
" of the City of London, Ontarib. T .
gnd Suburbs, by J. Rogers.
. Scale 1:7920.
1886--Plan of the London Water Works, by T. H. Tracy, 1:2400.
(Copies of above plans the University of Western Ontarie Map Library.)
1886--Insurance Atlas of Londdn, Ontario, by Chas. E. Goad X
* Mpntreal. Scales 1: 6004and‘1 1200.
1920-25-~Ggodetic survey of Lon n, Department of the Inter1or,
© Canada, Publishéd .1927.° Scale 1:1000. - -
1950--Air phato. mgsa'lc of Greater London}pubhshed Aprﬂ 1951. . -
« - Scale 1:9600. ‘
) 1960--Air photo mosaic.- - ‘o ’ S

) ‘:' 1963--Air- photo mosaic, Hunt1ng Survey Corporat1one

Scale 1:9600. ’
1965--Topographic map, Corporathon of the City of London,

Lockwood Surwvey Corpoiation~ ‘Scale 1:2400. “
91973--A1r ‘photo niosaic, Loc wood Sarvey Corporat:on. .
Scale 1: 25 000! . . (cont;d)
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IR F1gures 20 and 21 summarize the street-plan deve]opment of the

two c t1es according to these h1stor1ca1 periods, and it is perhaps

’

appropr1ate at this point to describe verba]ly the sal1ent features of <.\
~ othese é;olv1ng plans.

London \'§ ‘ : : '

" The basic concession gr1ds of London and Westminster townships,

-

: upon which the CTty of LondQQ has subsequentJy evolved were surveyed

1n 1810, and 1820 respect1ve1y (Ontario Government, 1969, Plate 99).
k]
~Jhe original c1ty pJan was “laid out in 1826, and consisted of a un1form

'gr1d of about dpe square k1lometre. This gr1djias extended to encompass
- a much 1arger area 1n 1840, with much of the added layout con51st1ng of
- * somewhat larger b]ocks. The 1840 plan is eVTdent in Figure 20 bounded

LA by the North and South Thamgs rivers (c]early indicated by sharp breaks

o ‘

in the street-plot), and py Adelaide and Huron Streets. fiy 1880, 3
0 speculat1ve development had a1ready expanded beyond the c1n\‘§ gr1d _

w1th consfderable deve]opmentw1n East London but also some “south and v
: S
- P : ) - !

¢ Mansfield- Ashf1ela )
1/71--Map of thtlnghamsh1re by John Chapman, ‘pg1nted 1785. .

- * Scale 1:63,360.

.'1836 40--0,5. 3,360 1st Edition, Shts. 82 (1840) aﬁﬁ:ﬂ&§é183ﬁ)
1876-84-~0-,S. unty Series .1:2500 and 1:10,5604 1st Editi : .
1897-98--0.S. County Series 1:2500 and 1:10,560, 2nd Edition., - .

. 1916-20--0.S. Popular Edition 1:63,360, 3rd Rev1s1on 'Shts. 46

: o (1920) and 54 (1916-18). .

T . 195Q--0.S. 1:10,560. - e

*

*

1958--0.S. 1:63,360, Sht. 112. LT _ o
1966--0 S. 1:63,360, Sht. l12. N .. .
1960-73--0.5.~ Nationa1 Grld Ser1es, 1: 2500, 1 10 560, and
"~ 1:10,000.
) | 1972—-E&rrow § Refergnce Map of Sutton—1n-Ashf1e1d 4th Ed1t1on,
. . 1218,0003~Urban District of Mansfield WOodhouse Street
. Map, approx. 1:7450; Borough of Mansfield, Eng1neer S & -
. Street, Plan, IclO 560 . ;,u-r,\ .

. - 6; ' . *
‘ . ' 4 [Wia) .5:4’



west.of~the’rive+‘fonks.~ Layouts in these areas are often of h{gher
road &ensity than in tbe'éity properlsfwhi]st not always comprising
coﬁb]etely eonnecﬁed.grids, tbey nevértbe]ess remain stnTctly recti-
. . + Tinear {n‘cha?acter | I ,/// B % - )f
S '"-3 The. suburban areas were 1ncorborated by stages during the
»years 1885 to 1912, and a1most a11 deve10pm9nt until” 1920 took p]ace’
o C within the expanded city Timits. A certain regularization of the
;i} - " evolving street-plan occurred between 1880 and 1920, w{tbvcambletion
L of 1ayobts begun earlier,'often.to form grid patfenns Ihe.only C
' ev1dence of curvilinear design is wlndsor Crescent (south of the river:
of f weh}1ngton Road) begun toward tne close of the per1od ~
; v . : Rectilinear street patterns cont1nued to be deve]oped during
the 1nter—war per1od up to 1950 even in new Suburban subd1v1s1ons
such as Southdale and Stoneybrook (Figure 20) Although relatively ~ -
-hlgh density Iayouts were the rule in the c1ty proper, very Tow den- ‘.=~:
L s1t4es were ut111zed in_the suburban out]ners‘ Again, the only.attempts .
Q; ('et curvilinear des1gn were sore sma]l crescent 1ayduts 1n southsLondon
i .‘ The 1950 1962 per1od ev!hent]y marks a big break; a1though some
g o of the ear]1er rect111near Iayouts (e g., Argy]e Park 1n the-east) are
' ‘tomp1eted or extended in this per1od most per1phera1 deve]opment is
) of curv111near type. The styles or designs- vary, however, w1t§/some ' ;f
' subd1V1s1ons such as Oakrldge Ad#bs seeming tr5551t1ona1--road sect1oni |
'j . ‘TLA curve abrupt]y rather than gently, and most sect1ons are in fact '
(ﬂsirafght The malor d1fference lies }n the connect1v1ty rathe? than '
T - . {h curvature s1nce ‘the maJon1ty of 1ntersect1ons are now' T- 1unct1ons

.
'

;f. as opposed to four-way. The most _advénced ﬂayout 1n this per1od is |
:/ ) , ' i . \ . o . ‘,« . .,
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~_probably Fairﬁont, in the southeadt, with gently curving distributor

roads and loop access streets. Culs-de-sac are utilized in nearly all
layouts but to no great extent except in Glen Cairn. *

" In the f1na1 period, 1962 to 1974, there are no major recti-
Jinear'plans whatsoever. The maJor1ty of subdivision plans emp]oy_
curvi]inear Histributor roads from which either Toops ar, CU1s-de-sac
run otf Very e]ear examp]es of 1oop deSIgn appear in the south at
Nestm1nster e:ﬁk and in the north &t New Meadows, the eastward
extens1on of Stoneybrook (F1gure 20). Where loops are not used, .culs-
de-sac are. heaV11y employed, as in Norton Estates and the extensions to |
Byron, both access strategles have advantages ]n terms of safety, qu1et,
and cost. Although it is d1ff1cult to Judge by eye, it would appear
from thu e 20 tHat net road dehs1t1es have at least not fallen below

‘ hlhthose typ1ca1 of the 1950's.

Mans’fie1d-Ashf1e1d o ¥

A
e

The most striking contrasts "between Figures 20 and 21 lie in
the h1gher road densittes in the Eng]1sh area, and in, the lack of any-
~ structur1ng macro-gr1d comparable to the concess1on roads 1n London.

) cInstead the pre-1880 roads were’ for the most part permanent]y estab- N
Tished dur1ng the eighteenth century enclosures, and tend to reflect
meander1ng des1re-11nes. N0‘hous1ng layouts,of any_s1ze were developed N
4priorlto 1850, but‘after that date a few ptanned layouts (signa11iﬁg3

: the beginnings of tndustrialtdevelopment) may .be detected'at East‘
'K‘Irkby,,New Cross, and 1rnmed1ate1y west ‘and south of Mansﬁe]d s core,

' Not shown in Figure 21 are numerous courts and a]leyways in centra] '

ot
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Mansfield and Sutton, many of uz;ch became 11ned with. dwe111ngs but

which hard1y const1tuted streets. , '
With the development of coal mining and h051ery industries ln‘
‘the area at the turn of the century, there were cons1derab1e extens1ons
to. the straet-p]an during the period 1880-1920 Tt-1s difficult to
/character1ze Yayout design during this pertod, s1nce each deve1opment
is small in scale, often only a few streets. The road dens1ty is
certa1n1y reduced compared with very ear]y deve]opments, since th1s y
“wWas the era of by-law housing. In most cases, densft1es viere st111-ﬂ
. the maximum allowed, but in the model coﬁljery v111ages of Kirkby, -
East'Kirkby and Rainworth, considerably 1ower\road densities were
~employed ThrOughout the area, 1ayouts were generaliy recti]inear,'
w1th paralle] streets f%iﬂ., Forest Toﬂh, Noodhouse) and attempts-at.

gr1ds ‘(e.g., Kirkby).

o

“A maJOr transit1on is apparent after the F1rst World war, ot

]

onIy in the increased scale of deve1opments but in the lower dens1ty of

streets within developments. Th1s is largely due to the 1ntroduct1on

of mun1c1pa1 hous1ng as a- maaor market sector, with estates begun in.

Mansf1e1d at Ladybrook Bull: Farm, and. RaVensda]e, Jn Woodhouse at

‘Park Hall, and in Sutton south of the core area. These deve1opments _;'

-

are general]y curv1T1near and employ cu]sfde-sac and .some 100ps

(features seldom ut1l1zed 1n London until the 1960 s) Further
devélopment of‘min1ng commun1t1es takes plage at New C11gstone, ./,;;
Newlands, Forest Town, Kirkby and Ra1nworth these layouts tend to be

- more formal, ‘with C11pstone not1ceab1y rect1]1near. Private s1ng1e—

family deve]opments are generally not extehs1ve dur1ng the 1nter-war

" period, ar‘eﬂ' most charactenst‘[c feature is Towsroad densi ty. ,

» . ‘s . s .4
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After the Se&dﬁd'worid War fﬁrther,ldrgerséale municiﬁéluhousing
" estates develdbed at Carsic Lane (Sutton); Laa&brook (Mansfieid), and {;
\Fark Hall (Noodhouse) Strggt den51§1es in these areas-are genera]]y T 4\.“:
h1gher than in their preawar equ1va1ents, but designs are ]1tt1e diff- '
erent, Maaor—pr1vate deve]opment occurs after 1962 at South]ands Oak r
Tree Lane, Northeast woodhouse, Forest Town and Skegby, again Targely ‘
curv11ynear layouts with some culs-de- sac. South]ands is very compar<
able to contemporary Canadian subdivisions in ‘terms of road denSTty.

Very recent municipal deve1opments, emp]oy1ng traffrc,separat1on through

the Radburn principle, are discernible, by their use of culs- de-sac

penetrat1ng to the Jayout interiors from peripheral distributors (e.g.,

the western extensiolt of -Carsic Estate, and Bellamy Road estate east :

.

of Southlands): ' e R
Ly
i ) . ; ,

~ From this visual survey one qight'ténfatively conclude that, ~
whereas chande throd@hdtiﬁe sin Londoﬁ is*]ardeTy apparent-in aspects /
of desigh, in Mansf1e1d Ashf1e1d it is most c]early indicated by a
change in dens1ty levels, In the Eng11sh c1ty, there is perh;ps a ?L
greater range of design types dur1ng any ong. per1od part1cu]ar1y con- :
T o s1der1ng the sma1‘ler amounts of gevelopment in most pemods._ qThe o

[ T M
B B} . , ¢

"k, : following two sectioﬁs of this chgpter'i%vestigéte these.trend§ by an

L 4

“analysis of indicators-for'(SOOm)? quadrats.
© 3, Spatial and Temporal Distributions
- of Layout Types o '

¢

It is poss1b]e both to compare the two cities as compos1te

‘ent1t1es and to review their street-p]ansfacoording to the nature of




//zdeve1opment in a series of time-periods. Severa] quest1ons may be

“N

posed 1n compar1ng the English and’ Canad1an patterns. With regard: to
the compos1te street p]ans how diverse are the layouts in each city,

'Q..

and to what extent are street—pﬁans reg10na11zed on each plan 1nd1cat0r?

. What t; the sca]e of un1fonn regions w1th1n each city? (Does London,

developed at a lower density,.therefore show greater s1m11arity of plan ;
' design in any given area?) Patterns ot-deve]opmeht thropgh time may‘bei

reviewed in terms of other queetions;’fqr example, is there an increas-
ing or deereasing range of net dehéity, or curvature, through time?

nge answersqtq-these'questiops may be ga%ned’tprough mapping

and graphing the quadrat data gummarized earlier in Chaptere ITI and
IV.?J For eacﬁ oﬁ-the four indicators utt]ized in the t&po]ogy (net

road dens1ty, angu]ar dev1at1on, connectivity, and curvature) quadrats

K are mapped accord1ng to the three categor1es def1ned"by the typology

limits (the categor1es for net road density, for example,” are simply
hlgh 1ntermed1ate- and 13&) The quadrats are also p]otted with
respect to the decade during which the maJor1ty of the1r street sec-

tions were 1a1d.out.9, The dates of development may be considered as
‘ : ' )

v

8The variaqje-by-variabTe method outlined here is -not the only
method of investigating regional patterns of street layouts within the
two cities. The author also employed an hierarchical grouping proce-
dure (us1ng the net dens#ty' and four design variables) to group quadrats
in each ‘city, and mapped the, five groups obtained for each. This
approach, however, poses d1f?1cu]t1es in identifying the common charac-
teristics of each group (&hat is, in "naming" them), and is 'a ‘good deal
‘less -objective -than the s1mb1e descr1pt1ve approach

9In some quadrats, of course, it is spur1ous to fix such a
precise time interval on the date of development, as the street pattern
-4n their 25-hectare areas may have grown incrementally through ‘several
d ades. This is the case in v ew of the sample quadrags, but

theless ‘the reader is caut ed to view the graphs in 1gures 22 to

25 as indicative anly. ‘ Y .

”
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an 1ndependent var1ab]e, and scores for the plan indicator as a
dependent var1ab1e.
L B -

Net Road Density . ‘

< ¢

Road dens1t1es are genera]ly h1gher in the Eng]1sh city, and
Figure 22 shows this fact It a]so shows that the areas of higher and

lower dens1ty are grouped into a def1n1te centra-periphery pattern in

-London but not in Mansfield- Ashf1e1d The pattern of h1gh versus'

1ntermed1ate dens1ty in the latter appearSWa]most random..

Turning to the distr1but1ons by time of deve]opment, a]so shown

in F1gure 22, we are able to discern someﬂtemporal trends.?'In Lomdon,

R

the range of net dens1ty Leve]s’has never been very 1arge, and doe§ not

-

seem to be increasing.,fin both cities, net.densiiies appear to have

risen in the 1astﬁf%wydecades, from low levels in thé_lQBO)szand 1940's.

Densities did not decrease.during the late nineteenth century in London

(rather, the reverse), in contrast to the apparent decline in Mansfiej‘d-.

Ashfield. Y i

Angular DEViation ) .

Regular street-p1ans are more evident 1n Landon than in

" Mansfield-Ashfield (F1gure 23), and again there appears to be more

regionalization on th?s indicator in'the Canadian city. Irregu]ar o
\. .
layouts occur ]arge]y west of the centre, e1ther ow1ng to changes in

gr1d alignment or occurring in new subdivisions. In Manf1e1d Ashf1e1d

*

there are some regular 1ayougs,,but they do not tend to .clyster as 1n

London. o e

T

The - historical trends' differ markedly. . Lgndon's street layouts"
have always been planned to a greater extent than in the English city, =

L4

-
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ot with the least redular layouts being developed in the periodsji880-
'1910 and,around»lése. In Mansfield-Ashfield,' angular déﬁiatfon’has Co

- - ) ' - 1

v s N consistently been higher, but has declined steadi]yﬁthrough ﬁime. The

. range on thqs plan 1nd1cator hassbeen quite similar in both c%t1es,
. 5

:_* _ ' but the distr1but1ons of stores in particular decades have general]y
been much more skewed in London. ’ . - i
CLTe Road Connect;'uity " o - a
T | It is not surprising that high, junction va]eneﬁes,?indicattng»
” :fqgtfd-pattern 1ayouts,;sh0u]d:be far more evident 1ghLondon_than in “‘5
::: - Mansfie1d-Ashfield‘(;ee Figﬁte 24) G In the Canadian city, :he:decrea:e.
S v - in va1enc1es from the centre outwards ref]ects the historical dec11ne *

©

- _very we]] the tempora] distributign shows a steady dec11ne through
T 2
f‘t1me as gr1d layoutS‘zre abandoned in favour.of three way junctions,
&
‘and more recently cu]s-de—sac A,s1m11ar dec11ne is less evident for

. - Mansf1e1d Ashf1e1d and the average Valencx'rematns qu1te constaht at
. . lb

aboht 2.7. No quadrat in the EngT1sh area can be character1zed as
4 ) A displaying a grid pattenn, and the ranges 1n.mostﬁdecades are:less

N than in London. ' e S .o

Road Curvature o , ;ﬁ
&
Both c1t1es contain a number of turvillnear and rect111near

Gl "'r

° ~

T ' -t 1ayouts, but ‘London in 1961 has re1at1veTy fawer curvilinear patterns,

-

- o ‘ more noticeab]y d1str1buted~axound the ‘periphery (F1gure 25) This ™~

R4

suggests that they are a.recent phenomenon, a fact borne out. in the .

. graph of development dates plotted aga1nst percent curvature, the

- 3 great maagrity of curvilinear street patterns 1n“London are deve]oped
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T Stmp%e*corretattens for—-the- ar1thmet1c—medel—were;d& 71 for -

-

after the Second World War. Note that in Mansfield-Ashfield curvi-
é 11near layouts are the genera1 rule, but that during, the early part of

this century severa] very rect111near areas were bu11t.(ma1n1y in Eastes

!

K1rkby) In both cities," there appears tg.be a recent 1ncrease in the -~

use qf eurv111near p]an forms. S

N n, N -
A . [ ’
. - . e -
. Py v ¢ . : . .
. -~ . R 7 - /)’4 -

The fol10w1ng section"will survéy recent street 1ayouts and set

3'

. the ent1re historical trends:in-the context Qf form—conuergence and

. the homogenigation hyﬁithesiéf ”But before gagng on, it is germane at '

- I L
R ST

this point to test ‘the validity" bﬁ tbe e$r11er surrogate for t1me of -

' - [

development, namely distance'from,the C]ty tgntre. _
The spatial extent of developmént in these cities has generally

increased through time at a more rapid rate than“the areas of concentric

7'rings defined b&’SUccessive radii at unit interva]s (in simi]ar faspion‘
to the example in Chapter Iv, Sect1on 1? Thus, 1t is. 11ke1y that 3

1ogar1thm1c mode], comparang age of street-plan against the logar1thm

of distancey will. yield h1gher corre1at1ons than- a sﬁmp]e ar1thmet1c
10 : ., !
1.8 : .

. “~

mode

This is {n fact the case for the two example cities; For each

bu quadrat, the 1ndependent var1ab1e was taken as stra1ght 11ne d1stance

,

" from the city centre (or nearest of two centres in Mansf1e1d Ashf1e1d)
~in k110metres, and the dependent var1ab1e as 1970 age of development in

decades. For the s1xty-seven London quadrat54 the highest simple
correlation (-0.73) was‘g1ven by the,equat1on{§,= 20.8 - 4.43 10g X.

L]
4

10
London and -0, 36 for Mansf1e?d Ashf1e1d . ) .

]




ww

This would seem to validate the earlier use of the’ distance surrogqfe in
Chapter IV, as one.might expect edm11ar corre?at1ons in all uni- and
’ . : b1-noda1 c1t1es. The corre]at1on .in Mansfieid-Ashfield, however, was
L . much lower (-0.49 for the equation Y = 11.2 - 2, 36'1og X). The poorer
?1t is readily EXp1a1ned. sinte there are in fact more urba nodes 1n
2 * the area than the two used to compute d1stances-—bes1des Mansfield and
Sutton-on-Ashf1e1d there are two other towns and a number of mining * i
L v111agest If'all_these nodes were used in computing d}stances, ‘one
i"“ | w" gpu]d expect_ a correlation.very s*m%+ar—ta*tﬁ§t’65tddned jh,London,\
. - Nevertheless, the vhlidity of the surrogate as used ih Chapter IV is
. questionable both»forjMansfield-ﬂshfield and for the otherlmulti-noda1~'
.. - : city, Burnley-Nelson. | o . : )

4

-

4. Recent and Currently-Planned Layouts

" This section completes the construction of historical trends

[ ¥3 . N

pased on the measurement'of objectfﬁe gtreet-p]ah characteristics. The

-]

- .7 sample quadrats ekamined’sd far refer to-the bdi]t—up'éreas as de]imdted.

for 1961 and 1950 _the latest survey dates for 1 25,000 topograph1c
Y / maps. To round out the analys1s, therefore areas of post-1962 deve]ob-
‘ment were 1dent1f1ed in each city and sampled by (500m)2 _quadrats; 1n
the case of . Mansf1e1d Ashfield, ten such quadrats almost exhaustlvely
- - \ ‘covered all SUCh deve]opment wh1lst in London a representat1veﬁsamp1e )
< only was taken, Since these quadrats were not chosen on the same. bas1s
" as in the previgus comparat1ve work, their gross rqed dens1ty measures’

« « are not truly’bomparab]e with those for other time-periods; all other .

- measures, h0wever, are."




- discussed. in general terms with‘reference to Figures 20 and 21. It

- their Hié%est ]eveis ever in London (Figure 26B),, and road Jgnct1on

" densities attaimstheir highest historical levels in both cities (27A)

129

+

The *layout designé in this recent period have already been - -

remains to set their design and dens1ty character1st1cs into the, conr

text of the entire historical trend in each c1ty. For each h1stor1ﬁa1
per1od mean scores on each indicator are computed (and l1sted in.
Appgndix ). These are theq\P1otted against-time of deve1opment and -
shown as frequenéy po]ygéns‘in Figures 26 and 27. | U

The graphs provide answers to the .question ﬂfor.nhich designs'
/5“ N - . . . - -
and density indicators is <increasing similarity most évident?“ In -

.
\‘ LY

every case, the means move in this f1na1 period in the same d1rect1on

in both cmties.. Thus, net road densities ingrease in both reach1ng

Similarly, both c1t1es show trends toWard 10wer connect1v1ty (278},
Tower angu]ar dev1at1on (27C), and h1gher road curvature (270).

An increase 1n s1m1}ar1ty, however, 1s not apparent for al]
these 1nd1cators--there is in fact sone d1vergence with respect to B
junction frequency and connectivity. Does, this greater dissimilarity .
suggesthtne absénce.of'anA1nnoVation-d{ffusion brocess operating gn
street-p]an de51gn? HardTy, for the sharp decreases. 1n connect1v1ty
and rap1d 1ncreases in junction frequency, mark the a]most s1mu]taneous
adopt1on in bothaareas of cul-de-sac layquts_eased‘on.thg Radburn-
c]ustering or.superb1nck'§nfhcip1e, particularly for sing]e-famiTy

detached hous:ng deveTopments. A épecific design 1nnovation'na§-come.

#gn-Tine" at almost the same time, in contrastvto adoptaon"ﬂags “for-

ear11er desﬁgn"fashTUnslsueh~as—curvalxnear 1ayqu¢s.,aAndua!1hough, -
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there may have been some s]ight quantitative divepgence owingy to

1n1t1a]1y differing adoption rates, thene is nevertheless qualltatlve

o3 S / : -
convergence. ;- L

[ )] .

Aside from the trends dpparent fbr"articular plan measures, do
’ 1 / C in
. P-indices show receht plan forms as a whole as being more or less P
simitar than those in previous periods? For. the pFe-1880 period, the

overall d1spar1ty between 1ayouts 1n the two c1t1es is 39.9 percent of

12

the maxlmum p0551b1e. The disppr1ty falls rapld]y to 20 7 percent

&
(1880-1920), and flpctuates aYowpd this level in the more recent 7

perjods, going from 22.8 (1920-4950) to 17.6 {1950-1962) and 18.4

‘e ~ (1962—1974).13. The snggestidnﬁis'thqt(post71880 develbphents have been

. quite similar in all time-periods, but that no real reduction in dis-
- .:J f @?
parities has occurred since ﬁhat date. This accords with our expecta-

tions (g1ven in Chapter I, éection 2), regard1ng the presence of

' '3

: 1ntr1n§1c constra1nts pecu11ar to. each nat10na1 area, which set 11m1ts°

-

to the extent and rate of’ form—convergence, part1cu1ar1y, it seems,

W1th regard to den51t1es. Incremental deve1opments have become more
_s1m11ar 1n form, and continue tq .converge on some aspects, but taking
al] fnd1cators 1nto account, the homogen1zat1on trend has apparent]y

' sta11ed. It is important to note, however, thet thepc posite

) i

s
A -

‘.,4,.”,,'/ . .

P A . ' 11See the dis ssion of Horvath s ideas in Chapter I, Section 2.

. 12See the metho of 1ndex construct1on given in Chapter v,
Section 3. ' , _ v

13Note that P-indices for the two c1t1es computed from data by
concentric zones show a very similar trend, being, in sequence, 36.3,
22.5, 20,3 and 21.2 percent--a further 1nd1cat1on that the distance
sunrogate gives'a reasonab]e picture of the histor1ca1 trend
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street-plans of the two cities have converged at a steadier rate,14

andagay be expected tolfontinue convergence ?n the near future.

‘ What densities and design features are incoepORated into street
* layouts present1¥ under construction or planned-for the neir futere?
May we exbect»éirther homogeniiation_to océur,'er will designers in
the two countries centinue to apply slightty different design crite}ia?
Although these questions are 1a}ge1y rhetorical, ihe.qes%gn literatyre
and some‘eurrent]y-planned developments in the ekqmple cities provide .
a basis foe §pecu1ation. In discﬁs§ing them;VEOmments will be confined
ﬁB espects.of design, leaving eside‘the mette; of density until the
following chapter.

Mansfield-Ashfield is growing more‘slowly ;hen London, and the

number of heuSing COmpletions per year is likely to average only abébt

15 ‘Based on curregt proposé]s, over

800-1000 over -the next decade
one-half of these units will be dEVeloped as municipa] ﬁoueing; .The
capital bui)ding proeramme for the Mansfield District is presently .

planned only tof1977,‘L%£h éajor deve]&bment to take place primarily
‘ at ihe Sandy Lane, bak'Tree Lane, and ﬂE]lamy’Road.estétes. No final
site plan for Oak Tree Lanevheéibeen'éppfoved,‘but the proposed road

_network is a circular internal distributor with two_external access

points, and minor access roads to neighbourhood housihg groups.

' P indices for evolving*composites are: 739.9 (1880);'30.3
(1920), 25.5 (1950), 21. 2—(1962()] and 2348 (1974). ‘

. 151nformat1on from "Appendix A, Interim Report of the Hous1ng
work1ng Party', Mansf1e1d Alfreton Growth Zone Committee, October,
1973, and from "Report with Regard to the Capita) Building Programme",
Hogs1ng Sub-Committee No. 2, Mansfield D1str1ct Council, December, -
1973 , _ PR

[
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’

Suggesttons for interior common land and separation'of pedestrian and
vehicular traff1c po1nt to the wholesale: emp]oyment of the clystering
p‘r1nc1p1e.16 j R ) e
‘The Sandy,Lane deveiepment is'primari1y a redevelopment project,

and on a‘much smaller site. Streets are entirely short access reads
1eading to eleven interior parking courts. *Al1 intersections are
ptanned to be at right angles, and’ most road sections are s]1ght1y
curved, 17 Exactly similar design principles are evident in the site
plan for the final stage 8f the 01d Newaxk Road housing estate. Ptivate
_developers in the area are being encouraged a]so to adopt traff1c
separation through the use of per1phera1 dlstr1butors and short o
internal-access culs-de-sac; such features will be less likely, how-
“ever, in high qua]ity,'Tow density develoéments, where large private e
lots (as opposed to "minimal gardens") will continue to necessitate
conventional street layouts. ‘ “

| Lgnggg's rate of population increase has slowed in recent years‘
to around three percent per annum (Goracz et al., 1971 ‘135), and
annual hous1ng completlons are 1ikely to average no qnore than about

2, 500 units dur1ng the next decader” Based on the current market m1x,1‘8

L

“1

16From memo on "Lana'at Oak Tree-Lane, Mansfield, and Proposed
Development,” Mansfield Borough Engineer and Surveyor's Office,
September, 1973. N

17Informat1on from Site Plan, Sandy Lane/Gladstone Street .
Deve'lopment. Mansfield Boroydh Engineer and Surveyor's Office, ‘ %
. February, 1973 C . - \ -

-

18At the time of writing, latest ava11ab1e statistics are for
‘August, 1974 (Canadian Hodsing Statistics, Central Mortgage and Housing

Corporatign). ~From Januaty to the end of August, 2,211 units were
¥ . .
- - N ﬂ 4 -
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.standards of a quant1tat1ve hature.

. Td//;1f35

- ’ .
at least 1,800 per year will be single-family units, either attached or °

detached.

Site planning critéria«in London, as in the rest of Ontario,
\Q}v - . .
are much more specific to the local planning authority ‘than is the case

in Eng]azziyigd in this difference lies fhe possibility for contrasts
e

between o'eXample cities in future layout schemes. In Ontario,

-ifhe City Engineering Department and the City Planning Board staff have

in practice a great deal of, control over the total layout, but it could

fairly be said that an emphasis on creative .civic design is not common:

and desirable draft plans may be compromised by inflexible local
19 '

-
.

In London, draft subdivision plans For two of the largest pro-
posed deve]opments {(Whitehills extension and Nhite,Oaks) show‘gimilari-
t1es 1n approach, evidently owing to the 1nf]uence of planning-and
eng1neer1ng departments. These areas, to be deve]oped over the next
five yeafs; are characterized by "textbook" loop systems; each loep’
penetrates the super61ock interior about 300 to 400 metres, and junc-
fioﬁéua]ong distributors occur at qualiﬁhterﬁa1s of about eithy
metres. There are very few four-way junctions, yét although average
junction valency is as ];w ;5 2.3 culs-de-sac a}e emb]oyedAon]y Whefeﬂ

they are obviously necessary to gain maximum lot yield from the site.

-

st

started in London; 37.3 percent ‘were sinﬁTé—détached 33.1 percent

~single-attached (1nc1ud1ng row-housing), and 29.6 percent were multiple
un1ts.

19For a summary of the 0ntar1o subdivision approva} process,
1nc1ud1ng a concise discussion on pgoblems in layout des1gn, see - g
Ontario Economic Counc11 (1973, 62-71). - T
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‘ded1cated. One expects that future s1ngle-fam11y attached housing will

>

Draft subd1ws1on p]ans do not indicate vehicle access and'”
* '
park1ng w1th1n row-housing areas, since in London such access is not

. S ,
employ layouts and groupings similar to those in Mansfield-Ashfield

but that any particular such deve16pmentf%ili teng to be smaller in

sca1e because of an emphas1s on mixed housing and the absence of a
|

]arge—scale piiblic sector. —

Th1s brief survey of p]anned d veprments in the two example

‘c1t1es does not suggest further betweeh-c1ty convergence of street

]
layouts in the near future. And there will probably be an 1ncrea§ed
diversit§ of 1ayout types within eachﬁcitf, as cluster housing is
‘ . L : om -
introduced a1ongside.c6ntinuing "conventional" developments. In both

areas, ﬁoweyer, designs reflect.certain principles which are at present

lvery‘firmly established in the deSign literature.< House- and lot-

grouping based on traffic separation is th brﬁnary focus of current
1nnovacions in layout deeign, with the;ﬂcéiss system being pTanned
integrally w1th ‘the p1ot and dwe111ng arrangements As a’resu1t,
almost all 1ayouts utilize either 1oops or culs—de sac and parklng
courts, with per1pheya] d1str1butor$.zp _Accepted cqafjﬁigjggxg and

—— , R
aesthetic principles touched on in Chapter II are still strongly urged

" in the most recent design manual available (UrbanfLand Instiﬁute,

L
- °

o

(Y

"

3 [~4
28Such street designs have been shown to be preferable both in
c]uster-hous1ng and conventional "maximum-garden" schemes, as the cosi

comparisons by De Chiara and Koppelman 1969, 118), Kos;ka (1957,.80), -
?arnuT Kﬁrr Associates (1963) &nd the 0ntar1o Commun1ty Plahn1ng Branch

1958) show.
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1974). Im-terms of the street-plan measures used in the'present study,

o

uniform adoption of these principles would 1ead“t0°

(a) almost no angular dev1at10n whatsoever, all Juncbions
at right angles; /

(b) road curvature similar to present levels, around thirty,
to forty percent;

(c) all junctions either three-waj or cul-de-sac, giving
connectivity. measures as low as 2.0 to 2.2;

~ (d) either high or low junction fredquencies, depending-
-+ " upon whether layouts employ culs-de-sac or loops,
—_— . respectively. : .
5. Summary- v
- ~ > This chapter has examined the changiné nature of street-plan
~ features fhrough time in two cities representative of the typical:
~ Canadian and English urban déveTopmeng experience. Each street section -

existiﬁé in early 1974 was assigned an approximate date of construction,’
| ahd the p?tterﬁs of 1eyouts in five -time-pe}ioes then described, both
~'verbaﬂy and statfstidh]]y. Perhaps the major finding is simply the
very great increase in eimi1arity between the two cities during the'~

" period 1880- 1920, and the essent1a11y "parailetl” trends in Tayout

design, and- dens1ty wh1ch they have followed since. Computat1ons of
ve | d15paraty 1nd1ces per per?od bears this out, with the d1spar1t1es
1'; B between the two in successive per1ods,reduc1ng only slightly since 1920,
: Note, hdwever, that only in the most recent period'cgn layouts in both

c1t1e9*be descr1bed 1n~the same category according to the street-plan

L
) e

utypo1ogy, they are both “Regdiar cu] de-sac curv111near .;

Based on a review of some p1anned layouts, it is suggested that

o o LW the compo§%te urban forms, w1]1 cont1nue to increase in s1m1]ar1ty. but




.say, 1974-1986, will quite probab]y be 31m11ar to the 18.4 percent,

“recorded for 1962-1974. , A J o

. c , . 5 )

that streex layouts constructed during thé.;ext decade will not show
greater s1m11ar1ty than those deve10ped in the recent past. Stated in

the context of the present anaLys1s,.the d1spar1ty or P index for, <:;> ,
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) . _ CHAPTER. V] ’ B

* TEMPORAL TRENDS IN DWELLING DENSITIES -AND COVERAGE RATIGS

- B
~
- oy

1.. P]ots, Dwel]fﬁgs and Density o g S

E

In apalyzing tempora] trends in the design and dens1ty of plan &
e]ements, we have S0 far exam1ned on1y street patterns, as the most '
permanent and eas11y-1dent1f1ed 1nd1cators. -But the notien of

morpholog1ca1 convergence, and the. mode] of 1nnovat1on effects 1ntro- -

A

duced in Chapter I are equally app]1cab1e t6 the other major plan

elements--p!ots and bu1Td1ngs. The three e]ements are, in fact,

> interrelated aSPECts of resident1a1 1ayoﬂt des1gn/ N Yo
) S 4 '
. o Often the maJor determ!nant of street layout des1gn, street

dens1ty, dwe111ng type and 1ot or gardenl.s1ze, is simply tha«&xera]l

-’

. "
gross density requ1red for the site. 0nce~th1s is .decided, ‘Bnd once
' -

the, amount of, the sate requ1red for non-res1dent1a1 ancillary land

uses is determ1ned from the proaected popu1at1on, the rest must fo]Tow

&

- . " perforce. A]ternat1%e]y, restricted area by-laws concern1ng maximum

L

. 'dens1ty (somet1mes couched in tenﬁ; of“Mmum Tot s1ze) will determme )

R SR
not only dnef11ng dg§51t1es but als the street,layout des1gn and
' %{ ) \\9u51ng_type.2 S1nce 1n Canada 1ot depth has recent]y been fairly
o : ‘ - ' . <L ;o
- . - 4«' . ; ’ ) ‘” ’ ‘:“ 9 ¢

- : 1A dwelling- plot 1s genera]ly termed a 1ot in quth Amer1ca, a )
‘. garden in Eng]and { , .

2T‘he"Commumty Builders' Cbunci] (1960,.87) provides a table of

p . « ! . . v’ [}

. . . 7 *

- =L « L) i i<l . b
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- ) gtanderdqat_loo feet, one coﬁ1g further suggest thatcthe Most direct
*  indicator of net.density is simp]y Tot width, h e
N y ‘ _ t ) 0w1ng to these ﬂe1at1onsh1ps, Sie may usefully summarizé aspects

'“"‘”Hl of ptar density by computing dwe111ng-un1t—dens1ty Such a density
- measure is.considered as important according to several criteria.: For o
R example, to the deve]oper, it relates to profit maximization, espec1a11y
\ . when’ land costs‘;re relatfvely high. If there are many marg;na1 buyers,
. theeh1gher the ]and'costs, the more attractive‘is high eensity (ofzhigh
"10t4yieida).3 The majorfty;of”consumers will purchase space if the§

*S . can aﬁford’it- that is, Tot size is positive]y related to income, and

an 1ncrease in genera] prosper1ty will ggterﬂs;par1bus, be gccompanted

by decreasing net dens1ttes. -Site planners and .city planners take a
/ variety of attitudes towerds optimum density levels, based on at least

four criteria: urban efficiency’(reabhing thresho]ds of economic ser-

|ty ==t

vice qu a range of utilities andwfacilities) 1and consumpt1on, the
S ) . question of pétho1o§y, end ae§thetic$. To al} dﬁtors in the market,

2 dens1ty is often a more 1mportant cons1derat1on than the qua11ty of -

o des1gn. B

-

Residential dens1t1es may be deffned e1ther 1n net or gross

(ne1ghbourhood) terms. Basically, net denJ1ty is computed either fram

* L]
Lo~

]ot §1zes with the1r correspond‘ng net dwe111ng unit den$1t1es and
recommended un1t types. oo ‘
s . 3For those builders catering to the upper income port1on of the
L market, an alternative adjustment to rising site,costs is to increase
N ‘ " the size and quality of the house on-the lot, 5o maintaining land costs
. ‘ as ?‘gonstant,proport1on of tota1 costs. See Clawson and Hal] (1973
. 129
o ~ Fsee unyte,. 1970, 377-382, :

,
Acd . -

L o ' ‘s 4
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| the land area 1n p]ots and dwellings. a]one (e Jes Lynch, 1971, 314),

. or 1nc1ud1ng adjacent access streets. In thlS analysis, I w1]1 fo]]ow

-

the Town and Country Planning Association (1964, 101)_1n taking the
nunber of Hwe]]ings divided by the hectare area in dwellings, plots,
incidental open sbace (e.g.y parking, "totlots," pathways), and half
2 ' ..

T

the width of the adjacent roads.
' , One other. definitiop is in order here, The analysis in this -
chapter concerns itself only with single-faﬁq1y deve]bpments, partly
because multiple- fam11y areas would requ1re separate methods of density
measurement, but 1arge1y because there are few examples of apartment
bu11d1ngs even in London unt11 the post—war period (and very few to
date in Mansfield-Ashfield) so that their inclusion would mask density
trends in the major market secfor,' What precisely are‘sing1eafami1y‘
dwe]]ﬁngs7i They may be defined narrow]y.to exclude attached and semi--
detached unlts (e,g., Lynch, 1971, .297), or mqre broad]y as all units
w1th‘d1rect access “to ground Tevel and 1nc1ud1ng a*minimum pr1vate

_ground space,6

-

Since the great maJorﬂty of non-flatted un1ts in

~ . B 7

o 5Up to a maximum of ten metres, to.except-major non-local roads.

Land devoted to local shops, primary schoo]s_gng neighbourhood open
space -is also excluded., Gross dens1ty is defined here by hectare area
. including these local uses, but exc]uding all other urban uses such S .
industrial, commercial, major open space, and secondary sehools. - Both
net and gross dens1t1es may be expressed in terms of people (persons
: ~per ha,) or the accommodation which. they occupy (number of. hab1tab1e
- T rooms™ or dwellings per ha. ) ‘

‘ 6Th1s is in line with Canadian housing stat1st1cs, in which
. L there are three majbr categories of &in le-detached, single-attached
o= (sem1 detached,.dypiex, and row-housing), and multiple. 1In U.S. statis-
- tics, row~-housing units are officially cons1dered.as eithier single-
fam11y or multiple-family based on whether their connecting walls are

S ‘ exter1or or interior grade (iehner and Marans, 1973, 337)
. ' )
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England are either row (terrace) housing or semi-detached, the defini-. |

tion of single-family as .all non-apartment units will be used here.

L 3

2, Trends in Single-Family Dwelling-Unit Densities

Large—sca]e.plans and maps weretused to compute approximate net
dwelling-unit densities in the two example cities? A1l sing1e-fami1y'
units existing in early 1974 were included, so that the data do- not
take“account of units constructed in early periods which have singe
- been subject to c]earance‘and renewal:7 Units were counted as if they
were all in the1r,orlg1nal state, so that subdivision of un1ts subse- '
quent.to construct1on, and changes in use, are also not accounted for —
Th1s procedure was considerd appropr1ate to an analysis of trends
through time, as it gives a more accurate picture of densities at the
-time of deve1opment whale still’ present1ng a summary of the c1ty*s

physical plant as it currgntly exists. Ty,

Information was pr1mar11y taken from recent plans at 1 2, 400
8

' E}

and 1 2, 500 scales, with f1e1d work to update to early 1974 and to
) enable enumerat1on of row-hou51ng unlts, part1cu1ar!y in London. SOme

lamge-scale (e.g., 1,1,250)s1te ptans were consulted to update

\\
v . - * ]
—

‘ 7In bGZR c1t1es there has been511tt1e replacement of original
_units oytside the very central areas, so that the net effect of this
procedura] condition is a slight under-estimation of the. number of
dwellings built prior to 1880, and perhaps a]so of the net density in -
that period. * - . , L - -

‘o T

8For London, “the 1965 topograph1c map by Lockwood Survey . -
Corporation (1:2,400) and the 1973 Pathfinder map (Appf%E 1:16,200)..

. -

For MansfzeidJAshfield 0.S. 1:10,560 (SK 55SW, 56SW,.5 5§NW to
1963) and 1:10,000 (SK 45 NE, 55NE 46SE, 45NE to 1§75 supplemented
gy 1)2 ,500 sheets in the two central areas (SK 53615 5461 5360, 5460
958)., ‘

- £
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-1nformat1on for Mansf1e16§}shf1eld Based on tﬁese sources; smdll

areas9 of apparently uniform plot d1mens1ons were 1dent1f1ed and the

hectare area10 and number. of dwelling structures in each obtained.
The period of development of these areas was estjmated using figures 20
and él, and historical ggps (listed in Cnapter ' Footnotey7).

Figures 28 gnd 29 display the resultifig spat{al Jistributiong
of net density of.the tno cit{es;,and may be compared with the maps of
§treet developmenti‘ One can 1mmediat:}y appreciate the much higher
densities in Mansfield-Ashfield (F1gure 29), with eveﬁ areas of detached
hOUS1ng hav1ng densities up to twenty units per hectare.

As1de from areas of mu1t1p]e—fam11y uni ts, and a fev‘:wnhouse
deve]opments London lacks areas with net dens1t1es over twenty-f1ve
| 4 per heptare._ Very»]arge portions of the. city ;,res1dent1a1 area have
o densities of fifteen'per ha. or less, and much peripheral'deVelepment

is at ten and be}ow.l.,1

-—

By compar1son, in Mansf1e1d—Ashf1e1d there are

"ﬁx;kj two-areas of any size with dens1t1es beTow s1xteen per hectare
* - -t : T '

9F1ve hundred and seventy six small parce]s in London, gener-
a]]y in the range of five to twenty-five hectares; 432 parcels in
Mansfield-Ashfield, mostly in the range of two to. f1fteen hectares.
. 10Largeiy by super1mpos1t1on‘of a quarter hectare grid, since
p]an1mEtgr measurement was.found to be ]ess sat1sfactory 1n terms of
prec1s1on%and time consumption. . <« >

-

lllt is. worth notinmg that a strong distance-decllne gradient is-
absent in both cities. Although this may appedr-contradictory to a body
of empiricalrevidence on gradients (for example, by Clark (1951), Tanner
(1961), Newling (1969) and Berry and Horton (1970, 293)), one should '
bear 1n mind that such evidence seldom refers even to gross residential
densities, but rather to gross densities on the basis of area in all
.-land uses, including non-urban. There is, however, somé evidence in
Figures 28 and 29 .of both concentric and sectoral. dens1ty patterns. As
will be noted shortly, densities are currently rising and will continue
- - torise, produc1ng an outer "r1dge“ of moré 1ntense‘development '

+
- o P
.- K2 ' T
o . N ‘e . N
o . & - \. <
. -
. . "
-

e . f 1 L
A . - . . . '

L



FIGURE 28 - . / \ ] . _
. 'LONDON, CANADA ,, C
'NET DWELLING-UNIT DENSITES, 1074
=
B ‘
T




UNITS PER NET HECTARE

26 AND OVER
includes #h apartment developments
] .

T -25




;
i FIGURE 29
! . .
.
. RN PN
, . PLEASLEY
i S ) '
1 \.‘ ' *
i .
| B Y JE— e
i
: P B N ’
: ' .
i o 4 '
. g ! "
KX B -
! . . N
( . ’ : K ¢
. STANTON HiLL / ‘
A . o2
. A - . % . BULL FARM 3
t N oy ™ - " R .
. AN . .
HUTHWAITE 3 s ‘
&N &, “n
SKEGSY Y = > .
i i
., LADYBROON
. EST N
< .“-. - 4
3 X
T . . NEW CROSS
-
. -
-
o
MANSFIELD
¥ ! ¢
N o ]
.
. ROUNDHILL
. ,
EAST KIRREY }
, .
e . 4
. A‘j *
. \ :
.
R ‘ - ’ -
M . ot . V4
‘ , . 0 ™ 2 © 3
. , - . e—x 4 + + - —
. ‘ ‘ o o .
’ . . - . -
. ) . . ] .
- . o~
- T -
7 0 < T ra
s ’ [y ,
R - - . ' IS N
- . .
4 ' d ‘
" - + . . ' . . )
. L - . . ” v "
B . . » . Lo . -




)
_PARK HALL EST

MANSFIELD - ASHFIELD; ENGLAND

* NET DWELLING-UNIT DENSITIES, 1974
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'tabu1ated along with the medians in Table 7.

city variations. London's range (R) remains low in.a

-

(Southlands and Oak Tree Lane). In terms of the variety of density

: cond&tions within‘eacﬁ“city, densify levels -are d{stributed in

" . Mansfield-Ashfield such that areas of uniform dens1ty are seldom

extensive. In London, whole subd1vis1ons (e. gs, Oakridge Acres, d
Orchardlﬁark; Glen Ca1rn) are developed at almost uniform densities.
Hithjnﬁpart%culer regions of the urban area Mansfield-Ashfield there-
fore dieplays‘a greater diversity of densities, a fact related to the
scale of urban organization?‘ .

-

v The maps of net density distribution are only a sumery‘Bf data

','collected for each small area; data give the ared location, area in

hectares, plus the time-period of development. They are aggregated by

. density_intervél and time-period to produce a matrix of actual numbers -

A

built in each interval per period (Appendix D), For purposes of
tfend cpmparison? however, it is more useful to note the proportions
(percents) in eacn‘1nterva1 developed per period (Tab]e 6), and the
proport1ons in each interval e x1st1ng in each per1od (Table 8)

~
-

- .
Densities of New Dwellings per Period

In sdmmarﬁg@ﬁg the figures given in Table 6- medians are better
1nd1cators gf centra] tendency than means, since the d1s¢r1but1ons per
per1od are generally qu1te skewed (means per per1od are plotted in

F1gure 26, onlylfor purposes of comparison with mean road dens1t1es).

:Interquart11e ranges are alsp more appropr1ate than standard deviations

-

i\
in représent1ng within-city var1at1on in densities per period, and are

In examining these den51ty f1gures, let ud Took f1rst at within- o

period, below.

+ . . . [




TABLE 6 L

v,
’a - o

SINGLE-FAMILY DWE tING-UNIT DENSITIES~-PERCENTAGE OF NEW UNITS
BUILT PER PERIOD IN EACH OF TEN NET DENSITY INTERVALS

% - ‘ P
Uotte s Pre- | 1880- | 1920- |1950- 1962-1974
. Net Hectare- 1880 | 1920 | 1950 - {1962 |Detached Attached Total |
LONDON ‘ , .
1- 3 - |05 23|15 0.3 - 0.2
4- 6 1.9].1.5 | 8.5 [14.4 ) 7.6 .- N 53
7- 9 2.1| 0.4 |21.6 |44.2 | 444 ° - 30.6
i 10 - 12 37.6 113.1 [32.3 |39.0 | 356" 0.4 24.0|
13- 15 38.6 {60.1 |33.8 - 13.1 9.5  12.0
16 - 18 16.9 | 20,7 | 1.4 | 0.9 - 14.7 4.6
19 - 21 2.9| 3.6 | - - - 14.3 4.5
: 22 - 24 -~ - - - 1.7 3.6
) %5 - 27 o - - - 7.8 2.4
e 28 - 30 - - - - - 25.7 . 8.0
Over 30 - -, - - - 15.8 4.9
RS F 1ELD-ASHFIELD |
Shee 1- 3 - - 1.2 | - ' 0.3
4.- 6 20|05 |05 | - | = . 0.5
7-9 2.2 0.3 | 3.0 | 0.4 2.8
10 - 12 12| 1,7 | 4.7 ] 3.7 4.9
13- 15 /3.5 é?! 8.5 | 6.4 4.9
16 -°18 3.8 [1101 j24.5 17,6 | 12.8
- 19 - 21 1.5 |11.7- |27.4 |27.6 Y1756
22 - 24 - | 6.2 |19.0 |24.6 31,3
25 - 27 1.3 13,5 5.9 (121 16.5
28 - 30 . 1.5.016.3 | 4.4 | 6.4 1.5 |
Over 30 "~ |79.5 {47.8 | 0.9 | 4.2 7.0
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e ”‘ - TABLE 7 B ,
_ . : v
QUARTILES OF NET DENSITY--NEW DWELLINGS PER PERIOD

b

) Dwelling units : Pre- 1380—“‘\4920- ©1950- | 41962-"
te per net hectare 1880 1920 1950 1962 1974
LONDON L. ” ‘ .
" {Lower quartile - 11.18 -] 12.97 | 8.47 7.12 8.42
Median (M) | 12.82 | i4.22 | 11.13 | 8.82 | 11.25
| Upper quartile . : 15.07 | 15. 46 13.41 | 10.65 | 17.49
Interquartile range (R) 3.9 | 2.9 | 298| 383 9.07.
100R/M . | 30.5% | 17.5% | 44,42 | 4070% | 80.6%
MANSFIELD-ASHFIELD | 1 -
o Lower quartile ‘ 32,52 | 21.18 | 16.37 | 17,96 | 18.22
< ~ |Median (M) 46.55 | 29.44 | 19.33 {°20.87 | 22.10
Ypper quartile . | 74,09 | 45.12 | 22.33 | 23.84 | 24.50
Interquartile ringe (R) 41.57 | 23.94 | 5.96 | 5.88 | 6.28
*  |100R/M | 89.3% | 81.3% | 30.8% | .28.2% | 78.4%
3 ’ P “ : :

5.0 units of density except for the marked increase to 9.07 in the

final period.- Mansfield-Ashfield's range decreases through timeg¥rpm -
. . ' < . :
. the very extreme figure of forty-two density units down to a fairly

’,constant range of about-six units. The increased range in London js_
ow1ng to the substant1a1 numbers of row«hggs;:g units developed during

the 1960's and up to the present these may fairly be thought of as an

. 1nnovat1ve response to h1gher Lpnd costs caused 1argg1y by p1ann1ng - ‘
% 3
12 4 measure of re]aglve variation, analogous %o the .

o

controls. z
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coefficient of variatﬁon and” given as 100R/M, shows that the degree of

-
g

: varfation has recently doubled in Londog,,whﬁ1st\137remains.constant -
at a;16w ]eQeI id the Engl%sh city. One ds tempted to view. these
figyres on re]at;ve variation of density ieve]s per period as indica- .

tive of housing inequa]ities, if one reasonably assumes that space
demanded- 1ncreqfes with income. Certainly, it may be stated that single--
family land alTocation in the Canad1an city is cons1derab1y more unequal
at preseht than in Mansf1e1d-Ashf1e1d and remarkably so if one a1so
considers the large multiple-family aector 1n London. ”
A]though the two cities have d1ffer1ng histories with regard to

w1th1n-c1ty var1at1on Tables 6 and 7 show tﬁht between -city d1fferences

in density levels have dedreased.r?p1d1y. Not only do the two urban
areas seem to heve fo¥lowed parallel tqehds'in median density in
response to similar fadtofs, but theré‘has been a marked detrease in .
the, gap separat1ng timir typ1ca1 dens1ty levels.  This homqgen1zat{en
through time is ey1dent in Figure 30, which replicates graph1ca1]y the

",

medians and quart1}es given'1n Table -7.,

Note that there have in fact been two convergences separated by
‘a divergenc A1l may®be explained with reference to changes

PR

pe N , : .
higher site acqu1s1t1on costs and subsequently greater d1spar1t1es 1n

net den51ty levéls .as producers adopt ong of two strateg1es either }
sw1tch1ng to.the higher end of the market, where rising land costs are -
less serious in relation to the final selling price, or maintaining -

1ot price as a constant preportion of final pr1ce by raising gﬁn51t1esf
Both types of adJustment have been evidenced in the British prflvate
‘market. The situation in London is similar; the Ontario Economic R
Council (1973, CHf. 11).points to the municipal planning process as the’
major cause,of greajdy increased land costs 1n the province, whilst
oligopolistic land bank1ng may be suggested as-a further market. dis- [
tort1on affecting the price of serviced Tofs. in London. ° R

~
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. rSutton and Huthwa1te) 'The auggmob11e had some éffect on densxt1es of

'%: ’ a contr1but1ng rather than,p dom1gent factor, -

v - The last two factors were adso operat1f§ 1n the Canad1an CON- £

'+ 62, and"10.8 ih 1962-74. Looking-at relative differences &he EngTi
. éfeve1 is only seventy-four .percent greater than the Canad1an in the’

,-differences. ) . : . . T

4 -"@ ‘ » - :'
(innovations) affecting the deve1pment process. The first convergence"

brought about relatively s1m11ar dens1ty 1eve1s dur1ng the inter-war

per1od (med1ans of 11,1 and 19 3), and thTS was in. fact the per1od whe\L)

3 [ L]

’both abso1ute and- §g1at1ve d1fferences were 1ea3t At 1east three

factors 1nf1uenced _this convergence - the” earl1est be1ng the progness1ve
. Y &

improvemént in density standards in ‘;1ta1n beg1nn1ng with the Public

Hea]th Acts in the 1atter part of the n1neteenth century (Box M in L
.- .
F1gure 1). Becam1ng 1mportant in the ear]y twent1eth century, 1ncreases

.in denera] prosperity strengthened consumer ability to demand space

14

°(Box B):"" This ab1115y, however, became part1cuia§]y efféct1ve only

wi th&mpjovements in local tranjort (Box K). Most 1rrgortant 1n this

/7 *
respect was the 1ntroduct1on of 1nter- and 1ntra—urban tramlines in ¢

the area, foster1ng r1bb0n deve\opment of both private and mun1c1pa1 P

housmg “‘(for%xampig, between Mansfield and Pleaslé_y, and Mansﬁe]d

pr1Vate deve}opment during the 1nter-war.per1od but was at this t1me

) 4 | ]
text. Pre-IBBOKdenSkty”1eve]s 1n Londpn;were 1argely fixed by the <0
T A A A s R L

E B o
- Ve .
3

' .?_ - 13The'two med1ans are separated by an abso1ute difference of
only 8.2 dens1ty units, compared with 15.2 in 188021920,  12.1 in. 1950

1nter-war per1od compared with +267 percent prior to the Great War,
+137. perceht -in 1950 -62;, and +96 percént in 1962-74, Refer back to
Chapter 1¥, Section:-2, for‘p discuss1on of relative versus abso]ute

",.— o b N -, )

14In pdrt, an. 1ncre5§e 1n space deﬁ%ﬁd;\ may perhaps also be = °
attnthuted to changing middle-class values regarding density, whieh
m1ght f1t into the frameworkfof thure r at A (and. SSlb1y a]sb at X}.
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initial grid layouts-of the city, and the higher levels -for 1880-1920: .
more c1ose1y represent true market cond1t1ons. A density déé??ne‘
occurred dur1ng the 1nter-war per1od in response to 1mproved ubtic
rahsport and increased automobile ownership, allowing greater urban -

. spread. e : S ol

Had it been the only inriovative force acting on the Tand.
market, the automob11e wou]d very probab]y have ma1nta1ned the parallel

downward trend in dens1ty into the”195Q0-62 period, as the Engl1sh city

became affected by mass auto= ownersh1p after the war.15 Yet, in facs

' F1gure 30 shows a d1vergence of net densities dur1ng this period;

\

" London's densities. cont1nue to decline as further adaptat1on to the ~ }

automob1]e Eakes p]ace, but these ir Mangf1er—Ashf1e1d stab1llze and

1n,fact increase slightly. - . {f |

o

This*increase may be attributed divectly to the introduction of

S

rlgorous p]ann1ng 1eg1s]at1on in 1947 and o subsequent nationa] p]an-

S

" country p1anniag legislatio

ting ¥o11c1es urged by the entral government. Although town and ° -
Il1n Eng]and dates back to 1909, the 1947

Adt was extraord1nary in attempting the ab011tion of the 1and market

16

through nat1ona112at1on of development vaiues and—r1ghts, thereby {

e ‘ . , o }.

15Ceter1s paribus, mass automob11e ownershlp is an important
“factor in reducing residential densities, %n part because it effect1ve1y :
decreases site costs by ame11orat1ng dﬁstance consfraints, in part
because agtomob1ﬁes themselves require much urban space,even within
res1dent1a1 areas. For discussion on these points, see Lansing “and
yendr1cks (1967), Thom11nson (1969), and Horvath (1974b).

\'\

The deve]opment value of 1and is that port1on of tota1 value
) "attr1butab1e to _the present. market reflection of.the hope of secur1ng v
“a higher rental or sale price from a futurg more profitable use”; i.e.,
the speeulat1ve companent of 1and,vafae. Fhe 1947 Act nat1ona11zed

.« s . 8

*

h-n' ] v ‘rQ: u“.‘ f

. v = LT : : R
' . ne . ' \ R . ' : | . . " '
*, ' , . PRSI [ .



- . | - | 153

transferring control over all deve}opment to. e. Minister’of Housing '
. @nd Local Government. A free—prxce system.was re—estab11shed in
B stages by 1959, but- planning permission is stn]l a necess1ty for all
deve}opment and allows much latitude for the 1mp1ementat1on of pohcy.17
The not1on of governmental veto over any and all aspects of development
may bé cons1dered as an innovation‘@ffecting density (bas1ca11y via

-
Boxes J and M in. F1gure 1) In Ontaﬁho, desp1te'1nter-war mun1c1pa1

. : reguletory mechan1sms, and the increasingly Bowerfu] amendments to the
‘ 1946 P1ahhing Act, sqch a notion~was'difficult to put into proctise
until oecently, and’ is robably less uniformly accepted by;planning
professionals.A But,.subdivis}on control in particular has begun to
raise densities in London, as ewvidenced by the inctease for 1962-74-in
'F1gure 30. | -
L ' Desp1te the current re]at1ve and absolute convergence of
‘ den51ty 1evels (See Footnote 13), the med1an dens1ty of new deve]opMEnts_.
in®ondon is un11ke1y to match that in Mansf1e1q;Ashf1e]d 1n the fore-

seéab1e future. Current]y planned s1tes tend to bear thfs contention -

out. Both White Oaks'aqﬁ'Whitehi1ls\in Londonéhave,planned~net.dens{ties

P ® 4 ) . "
' Y &
' r1ghts to th1s "betterment” valye, sett1ng aside h300 million to com= - *
. . pensate landholders on the basis” of assessed development value in that.
'S year. Through a system of development charges no profit coyld be made
- from the sale of land. - However, bTanket compensation was never ‘imple- |,
mented, and i 1959 all benefits to the state were lost wlen compulsory”
purchase Pprices weére set’ at the &larket price. For a concise account of
the legal basis of post-war\Br1t1sh plann1ng, see CJawSon and Hall
‘ (1973 158-166). .
o . L 17,

-t

Policy d1recx1ves from the M1n1stry regar&1ng land preserva-

tion objectives, preferences for compact, and tidy physical patterns,
"~and the almost mandatory. requirements of main drainage sewerage systems,
. ) ve aJ1 contributed to increased densities since the war.  *




of exact]y»tnelve per na. for detached dwellings (Tot sizes of 50 by~
100 feet), higher than, the median for all single-family units in
1962-74. If aftached‘housing:continuea to be built at levels of about
twenty-fiveuper ha., and to account for one-thirdof.the single-family ’

market, this would indicate a median density in the near future of

about seventeen per ha., a significant increase. In Mansfield-Ashfield,

givihg approx1mate1y th1rty-three un1ts per ha. A fifty-five acre site

at Peaf1e1d Lane is Bﬁanned for a maximum net dens1ty of thirty-<six per

[

the Oak Tree Lane estate is planned for 1,200 units oQEninety net acres, .-~

ha. puring the next decade, the.med1an density of all‘mun1c1pa1 hous1ng '

in Mansfield—Ashfie]d wd[] be around thirty—five'per ha.,'and that for_,

Aprivate housing about twenty, giving an exbected overall median aroundw~

twenty-seven per ha. (versus twentyvtwo for '1962-74). Thus, in abe?lute

tenns, 11tt1e further convergence between density 1evels in the two
cities 1s;to be expected but continued re]at1ve convergence is 1nd1-
cated (Mansf1e1d—Ashf1e1d s median falling from n1nety six percent
greater than London s to fifty-nihe percent greater) " The ant1c1pated

N
,trends for 1974)1986 are shown in F1gure 30. ' .

< L Comd$ative Densities of 6we11ing, per Period'

Table: 8\115;5 proportions of dwellings, at var1ous densities. for
the evolv1ng urban composites, The proport1ons refer to a11 dwe1]1ngs
-.exrst1ng at f1ve dates, and may be exam1ned for trends 1n w1th1n—c1ty
and between-c1ty var1at1one as was done above for new'un1ts per per1od
For examp1e, cumu1at1ve densities in: London show a ‘much more gradua]

1ncrease,1n,1nterquart1le range {R) 1n the 1962 74 per1od than do

4 |
v
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TABLE - &

. SINGLE-FAMILY DWELLING UNIT DENSITIES—-PERCENTAGE OF ALL UNITS
EXISTING AT FIVE DATES IN _EACH OF TEN NET DENSITY INTERVALS

15§

Dﬁgi‘ﬁg’c;‘;ﬁg 1880 < | 1920 | 1950 | 1962 . | 1974
* | LONDON | ) |
- 1- 3 - 0,2 0.9 { 1.1 0.9
4 - 6 1.9 1.7 3.8 7.1 6.7
. 7- 9 . 2.1 1.4 7.7 19.2 21.9
10 - 12 - 3y’ 27.4 |-28.9 | 32,1 | 30.2
T 13-15 38.7° | 47.6 43.3 29.7 |* 25.5
1 .. 16 - 18 16.9 | 18.5 13.2 5.3 | 8.2
19 - 21 2.9 | 3.2 2.2 =" 1.5 2.2 -
22 - 24, - .- - - 0.9
25 - 27 . - - a4 - - 0.6
28 - 30 - -l - - 1.9
“Over 30 - - X - ~1.2 .
MANSFIELD-ASHFIELD 4
1- 3 . - 0.7 0.5 05
4 - 6 | 2.0 | 0.9 |. 0.6 0.5° | 0.5, |
7- 9 2.2 0.7 |.-2.0 |- 1.7 1.9
10 - 12° .20 g | 3.3 e 3.4 3.7,
13 -5~ 3.5 . | .1.5 5.5° 5.7 5.5
16 - 18. 3.8 9.4 18.0 | 17.8 | 17.0
c19 -2 1.5 9.3 - | "19.6. | 21.2 | .20.5
22 - 24 - 4.8 | 12.8 | 15.3.°|¢ 18.3
.25 - 7 -1.3 10.7. | 8.0 8.8 | 1.3
28 - 30 5.0 6.0 5.1 5.4 4.6
Over 30 79.6 .| 55.2 24,3 | 19.6 | 17.2
’ . i ‘ - ‘-
» - *
)




‘ca]fy in Mansfie]d Ashfield, fram 41.6 densify units (1880) to 27.1

" 2, o« - -
« v . . .
. . o
te N .o PR R . ' ’ o 1 s 6
‘ = . . hd 13
- .
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‘densities in‘new dwellings, since the number of units developed in that

period is less than a quarter of ali existing units. The ranges

1arge1y 1ncrease through time, be1ng 3.9 den51ty units (IBSOSr 3. 4 ,l
(1920) &, 0 (1950) 4,9 (1962), and 5 4 (1974). Figures for e]at1ve
var1at1on (IOOR/M) are 30. 5 percent, 24.9, 30. .7, 42.5, and 46.9, .

respect1ve1y.' In contrast, the absp]ute range (R) decreases monotdni- :
(i920)' 12 5 (1950) 9 8 (1962), and 8.8 (1978); the Eng]1sh c1ty s
re]at1ve var1at1on f1gures are, 1n order, 89.3, 81.1, 57.8, 45 8, and -
40.8. - Thus, f]gures foréthe cumu]at1Ye dwelling stock differ from

those fdr new-units per period in that, %of the,finaT'period 1962-74,
Ménsfjeid-Ashfie]d_sti1J‘disp1ays a greater range of net dbnSi;y 1év51§,
An absolute terms, ”add aimost as much‘relativé variation as London.®™

Turn1ng to between-e1ty differences 1n density 1evels, tota]

1 -

dwe111ng stbck’1n Mansf]fld Ashfield lags beh1nd the rap1d decrease in

new hous1ng dens1ty Tevels evident to the 1nter-war period, in fact,

_the median dens1ty for a]lmbgysing'pgaebe§d1tsﬁlowest level by- 1962.

"of new developments for 1974-

Cumylatiue medians for Mansfield-Ashfield are 46.6 (1880), 33.4 (1920),
21.6 (1950), 21.4 (1962), and'21 6 (1974) There is, a similar lag im

London's case, with med1an dens1ty of a]l stoolt stand1ng at its loweséi:?\f'

RN
i;

point in 1974 (f1gures are 12 8, 13 7, 13.1, 11&5 and 11 5 per ha.,
: | s&%
respectively). The smaliest absolute d1ffereﬁce 1n the overall- den51ty

1eve1s of the two c1t1es therefore occurred: in: 195D Based on'suggested

'growth rates g1ven 1n Chapter v, Sect1on 4, and on.suggested densities”

) the med1ens for all- s1ng1e-fam1{y

dwelling stock are 1likely to rigse in bBoth cfties in the short:range,




RN

to about twenty-three per ha. in Mansfield-Ashfield, and thirteen per
. ha.- in Lo:Een. Hence, convergenée or homogenizétion of density 1eve1s

in the urban compos1tes may be expected to occur in reiat1ve rather

" than absolute terms.

Ll N . .Y

* ~ 3:; Trends in Coverage Ratios

- ‘ In examining the possibility of form-éénvergenqe.in‘the tWo'
example cities,‘ﬁp attention ﬁas*ﬁo far been paid ﬁqwthe p%&portioqswﬂ

of ‘urban aree (particularly residential §iﬁe4are§) w;fch are devoted to -
E particular morpho]oéjgai elements. .The‘figures'on densifies, bofh of

»— . . o -

qroads and dwe]]ings, give some indication of the extent to which space

N

. is covered by streets and houses; as opposed to open space in the form .
A 5 '
I L t of lots and 1nc1denta1 pub11c spaces. But, these dens1gy measures are
! s 1ength -per-area and number-per-area fiqures respect1ve1y, rather\;han

area- per—area The d1st1nct1on is recogn1zed in pract1ca1 p1aﬁn1ng
51tuat1ons by thg use of coverage ratios. as descr1pt1ve statlstﬁcs
augment1ng &ens1ty 1nformat1on. For examp]e, ‘the 1ot coverage ratio

\ * is the proportion of lot area covered by structures, and the floor area

°° ratio (a three-dimensional measure) equals the ratio of the floor area

18 . N :

of §tructures to lot érea. Areas with s1m11ar.net densities may -have

qu1te varying lot coverage. rat1os, depend1ng ypon the s1ze of the house -

e . plans in re1at1on to the 1ot§, the poest-war ranch’ sty]e house led to

) IR o
increased ratﬂos }?.North Amer1ca desp1te 1n1t1a11y decreasing et

i
v

dens1t1es. T .
. . . - 'S

ro- a", , . T -
G 2 v L )

18

L N . ;

Fof definitions, see Martin- and March (1972 32), and

-

. De Chiaf and Koppe]man (1969 327) K

/
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“constancy of proport1ons evident .in London's developments. For this
4 B .

..  20

& .

-

The net area of a deve]oped residential site may be exhaustive]y :

split into three broad'morphojog1ca1 categor1es:_ dwelling- structures,

‘private open space, ahd pub]iélaccess space (all pedestrian and B

L4

vehicular access). To determine possible trends in the proport1ons'

df these categories, three one-hectare quadrats represen tat1ve of

%,
typical sﬁ&e family density 1gvels and layout feaktures were taken

for each Jgr1od in each c1ty.1gﬁ For each quadrat the number of ares
,I ©
in each category were cpmputed by means of a grid overlay, and the =

20

figures converted o percentages of net area where necessary. The
dveraged percentages per period are regarded.as being indicative only,

‘ ) -
but are pevertheless illuminating. They are4plptted in the form of a

ternary. diagram (F1gure 31) S )
PR Y

In study1ng th1s f1gure one is 1mmed1ate1y 1mpressed by the

. city, the propdrtion of net area in private open space has been very"

high throughOut, with the except1on on1y of the most recent per1od

B N ¢

1 Untitl 196} private open space varied between s1xty three and seventy-

-one percent;,area covered by dwe111ng structures was re]at1ve1y ]ow_

4

(between eleven and seventeen percent), and®the pﬁgficly—accessiple
space, being restricted to the street layout, also occupied ]iftle net
' : 3

" space (bét&een eighteen and twenty percent) Proport1ons in Mansf1e1d-

:Ashf1e1d by comparlson a1tered cons1derab1y up to 1962 A]though e

'1n1t]g11y qu1te different from,preva111ng Cﬁnad1an 1evels (with much
"~ v . o ] . {
‘ ) LEY . .

\ 1. - ‘. .t_ ¢

—— & 1 9

From 1arge-scale site p]ang’(scale of 1 2400 and 1: 1250)

O0ne hectare, Equals B ares, an are be1ng 100 centares
(square metres). S

ol
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less private space, much more sbace occﬁgied by dwe11ings; and slightly

more space inrpubTiC'access), by the inter-war peﬁiod a/signifiﬁént’
shift brought proport1ons into close juxtapos1t1on. In'xhe inter-war
and ear1y post-war per1ods, the English deve]opments may be thought of
as represent1ng scaled-down v?rs1ons of the1§ contemporary Canadian
counterparts; although net densities were much higher, house§ Qere
. smaller and therefore lot coverage ratios werevalmost-identical.'
After 1962 a furth;r téajectory shift-is evident ¥n both cities.

T E ‘ 'The-propo?tionS'iﬁ private lots fall to fifty-five percent of Het -area,

with countervailing increases in public access to about thirty percent.
. .Dwelling structures maigtain proportions'?imi]ar to those in earlier
periods, with the figure in the English city remaining slightly higher

~than in the'Canadiqn city (éixteen'versus thirteen perceht) These

-

. ggra]]e] sh1fts are largely because of the 1ntroduct1on of row-hous1ngi

-

in-London, and of c}uster-hous1ng pr1nc1p]es in Mansfield-Ashfield.

21

Both innovations are largely economic responses © to the necessity for

higher densities brought about by the direct and indirect effects of

planning controls. * ) . - %
. I - . J o | t
Figure 31 also p1ot§ anticipated proportions in the short-term
v ' )
future. Site plans of planned”single-family develgpments suggest that

thé trend towafgs more public space at the ‘expense of private space

will continue, probably at an accelefating pice. Bui]ding coverage

‘:'..»
”

-~ ' ®

will also continue to rise s1<;ht1y in r951deqt1a1 s1tes, although in

o s ZISge figures on types of unit most suited to var1ous densities
“vo_in kynah (1971, 315) and De Chiara and- Koppelman {1969, 327). Note
that c]uster-hous1ng (whether ‘employing detached or row un1ts) also
incorporates social and behavioura] goals. .

o




g

- the next decade the proport1on of net space covered by dwe111ngs is

‘that dwe11ing-unit densities also havg//onverged toward relat1ve}y

v o

un11kely to exceed twenty percent in- either city.’ The extent to which
the present traJector1es are extended w111 depend largely upon the
proport1ona1 mix of minimum garden to convent1ona] developments; the ‘

suggested pos1t1ons for the next dﬁcade are based oman assumed ratio

of one to“two. |

4, ‘Summarv
, A4

Complementing the detailed descr1pt1on of street-pTan forms

,-

~g1ven in the previous chapter, and ut111z1ng s1m11ar methods of analysis

through t1me, th1s chapter has focussed on trends in dwe111ng dens1t1es
and coverage ratios in the two- representat1ve c1t1es.° The reader may
reca]] that both the de§?gn and dens1ty‘of street Tayouts converged
from guite d1sparate levels until about 1920, 'after wh1ch basfca]ly

similar trends were evident. In support data in th1$,chapter show

similar 1evels, and that no. further abso]ute convergence has octurred

since the inter-war per1od. As densities of new deve]opmenty‘cont1nue"

'td“rise in both cities ‘howeven& there has been, and probab]y w111

1

cont1nue to be an increase in reTat1ve s1m11ar1tyr

Toy it

S
24
s

- -
Q

The overa]l convergence of deh51ty Teve]s through t1me may be
- g;' «

~ yiewed as an homogenization process, since the suggested causes of

fluctuations, ¥n new unit denstt1es represent 1nnovat1ons 1ntroduced

into the market system. Three 1nnovat1ve factors which contr1buted to

‘the initial convergence (up:to the inter-war per10d) are qugested

these being: (1) improvements in density standards, (Z)Qlcreases in

. 1
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d1vergence “of densities 15 also attributab

to innovation effects, a

London's dens1t1es cont1nued to decline i Fesponse to the automobile,'

wh115t those ;n Mansf1e1d Ashf1e1d were 1ncreased by the direct and:

’ 1nd1rect effects of a vigorous planning ph1]osophy. Convefgence resumed

in the most recent period as similar p]anningkwa}ues\and pract1ce were
DN} . PR

[ M

adopted in the Cénadiar context.
Further. ev1dence of morpho]og1ca1 convergence’ fo]waed by'
paraliel evo]ut1on was obtained from an exam1nat10n of coverage ratios

for three morpho]og1ca1 categor1es dwe111ng structures, prlvate open-

o

space and pub]1c access., Here, innovation effects are part1cu1ar]y

ev1dent in a marked traJectory ShTft for the perlod 1962 74, caused by
row-hqus1ng eonstruct1on and clustering (Radburn) design practice.

New deveTopments .in the two cities are unlikely to show further conver- -

B R . < . . A
gence in these coverage ratios, but the urban composites as a whole
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CHAPTER VII .

A

G'Q;LUSIO&E AND IMPH}CAT;ONS

0

This research project has assumed that urban plan features are

important elements of overall urban morphology, and that\owihdf;o

.

. their longevity, they may reveal historice] trendS'hwéﬁe urban , )
development proeess It has been suggested that innovations affecting
" this process might increasingly be adopted concurrently both w1th1n

and between national 'sets of cities, so tifat we may expect cities to

4

become 1nereas1ng1x similar in the1r plan forms; that 1s, to display
morpho]og1ea1 homogenization. For cities in Canada and gngLand e
. (countries fu]fiTling'the’assumptibn oﬁvin%feasingly simi1ar cultural

and techno]og?cal envwronments) the empirjcal research has attempted

to 91scern. (a)uthe current 3egree of s1m1lar1ty of p]an features;.
and (b) trends 1n<the degree of swmllar1ty<through time. Some conclﬁ;
sions on the'findings will naw be presented, followed by a brief

discussion of imp]icatibns for further’research, and for the field of
a ) .

urban geography as.'a whole. "= .

1. On Differences in the Current , .
‘Urban Composites . R . e,

i

The urban plan at any ene time represents a cumulative composite
‘2 re - ~ . . -, g -
" ip LY - e .
of all previous devel nts, minus features erased through redevelap-

.. ment (not an important aspect in the medium-sized cities undgr {tudy);

» :
r . . S




Thie is . most trye of the Street-pTan, somewhat less true of building

' plans.ano property boundariee RegardIng*“Umpo§+¢e street-p]ans, )

the qompar:son of‘average dgs1gn measures ‘and de ities.in ten' c1t1es’ S
o ‘ - .

|\ Tot

for a]] measures v, s
2 » - . 4 N o . B . .
. Principal component.analysis*suggesteﬂ that the tWo national . .
groupstare distinguished moét by differenceé in read density rathér S
, 3

than 1n Tayout deslgn,‘but it is worth noting fhat thg d1fference 15 : )

P

a . . .

B . A\
)

by no ‘means JErg% the- average in- Canad1an urban areas 1s 12.9 kms. N

per net kme, versus 15.7 1n théahngi]Sh ga;les Current net dens1t1es a

L 3

1”// . ‘for p]an compos1tes aof the two example c1t1es shqwed a somewhat greater
a M l ® . »
@1spar1ty, the overa11 ‘means belng 10.4. versus 20.0 dwellang un1ts per

3
. . . -

e hectere respec¢1vely§ S -:0 e fk.j - if‘
i'- -”, Regarding . w1th}P—grodp var1%t10ns “the Canadlen cities are Iess _—
ébhes1ve as a group than are ?ﬁiﬁEn 11sh g1t1es part1cu1ar1y w1th . }x\
'f1f' respecg to Junktlon frequency, angu1ar dev1at10n and curvature, this |

l

.ot ref1ects the fact- tniy several Canad1an c1t1es are very hnghly gridded .
‘ -and contrast with- others 1n the. group Becausé a]l the Caned1an c1t1es
P l';," -
show ev1dence oF grad\structure in the1r GEntra1 areas, they d1sp]ay :
. Y TR .
° . f"’ v;. . &y

. L )
. ’ “ ? * -
. N K - ¢ - ."‘-",'5~ :

]

S

‘ o apptylﬂ! the allometflc nyﬂe th an‘EXpeéted exponent oh,
R - 0, 5 one/! would éxpect net road densities to be. in"the ratio 12.9:17.9. .
‘ A That the/ English value is mugh less confirms that Epglish layout de51gns
o, " are not merely scaled-down versions’bf adian des¥gns, but are more
e o0, efficiént ju the provis1on of 1ot access because they have genera]]y -
e T, .reschewed costly grid1ron szjj (Eff1c1en¢y here refers.on1y té con=

T

. T struct1on and maintenance fosts.) cr
T‘\.: 4 » o ' ’ ' /. ‘ B Sl . . ‘:f ’ ’ d - ’
ES " 7' ‘A ’~f ' ‘/ “ M: - » = L ¢ n ) - '
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greater wﬂth1nuc1ty vﬁfﬁatWOn on the des1gn var1ab]es, part1cular1y
¢.

*
- -
\ PR g

. ) -

‘,, oIt s worth remember1ng, -on not1ng these differences, that

curvqture and angu}ar dev1at1on.

.(#

the urban plan is b one as ect of t it s .
n plan d) p*\\fL* he city spat1a1 structure

. viewed w1th1n a partbeyiar range of scaﬂe It may not’ hd]d the same -

% -

N

1mportance for the urban dwe]]er as othertgfpects of form part1cu1ar1y
< o ,
those at the arch1tectucaI scale, or- those relating to land -use and
C g

© social organ1zat10n. Buta it 1s reesonabTe to suggebt that measurements

»

of d1vers1ty 1n the urban plan prov1de some 1ndrca£1oQ.9f diVers1ty 1n

~ other aspects of urban structure.~ Thus, for example, the modal .

dwe111ng-un1t dens1ty is a fa1r1y sen51t1va ref1ect1on of the genera1
scq]e of the env1ronment, a matter of much concern to c1v1c desagners

And one m1ght suggest that the degree of'w1th1n c1ty d1vers1ty 1n %9zh

-
-

densities is a fa1r1y reasonab]e 1nd1caton,qf social 3§§ econdm1c dfs-"

.‘par1t1es, indeed, the vaew that morpho]ogy and soc1o—econom1c structure

are 1nt1mate1y co-related has been advanced by a number of authors.2

These larger significances of p]aﬁ form should be borne in m1nd when

’ °

Aexam1n1ng the evidence on. convergence of p]éh features - k\_
2., On the-InCreas1ng S1m11ar1ty ,' ‘ '-o - -t ';
of P1an Features . ‘ N ‘ S _— T
: e ‘
,‘fk s The major thrust of the emp1r1ca1*work was aimed at 1dent1fy1ng »

temporal trends in the 1ayout des1g nd dwe1]1ng dens1t1es of new -

Yo

1_ ‘-

s

urbae development, part1cu1ar1y.1. iﬂ@nt1a1 sites. Most of thevwork

- " N . N - 4 .

PR - "
concerned the actua1 trendﬁ in two representatiye c1t1es, but a_ ;\
. - . -, 1 -
I ., 3 ' \
: 2See part1cu1ac1y,~Herbert (1967) Johnston (1968), and Morgan. -
(1971) L ... ‘ e : T
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. 4 g@nera11zed p1cture of- trends 1n all tuenty c1t1es was prov1ded by the =t

use of d1stance from their centres as a surrogate fdr thme of develop-

‘ment. In both cases, t1me was splft into d%screte periods, wath

. b ¥ ¢ Voo

L . greatest emphasis.on the more recent‘geve1opments:‘ o
. A - g

p ' .
Both the twenty-city and two-city data suggest that there has

been a temporal convergence in both the design and density of sgteet‘

“ |
1ayouts» but the extent of thls increasing s1m1lar1ty varies for "'

d1fferent aspects or measqres Thus,,1n the example c1t1es, great
‘ S similarity in, read curvature was evident by the per1od 1880-1920, “and *
' ~ + - a

' ‘ has been ma1nta1n§d s1nce' .on the other hand, not unt11 the receht

-

per1od 1962-74 do the c1t1es show their smallest abiglute d1fference

\

A C 1n angular dev1at1on A]l street-plan measures were viewed in aggregate

by means ofathe d1spar1ty 1ndex (P}, which suggestedmthatrabsolute

L]

' d1fferen;es in aspects of street-plan were in the matn reduced prior-

to 1990 and that no major reductlpn has occurred s1nce. ' ) '

N . . .
n ‘ - Net dwe111ng densities a]so.suggested a. s]acken1ng of fOrm- )
o . :

convergence through time. ~Absp1ute differences béetwsen medians fdr the

A j ff° . ¢ example cities have hardiy altered s{nce the inter-wan period but *
o . S R recent trends wou]d appear to move synchronous]y accord1ng to shared .
. ‘i . ,1nf1uencea, and marked relative cbnvergence is expected (that 1s, thee - -
%i ‘, .n‘. ' fd1fference-w111 become relatfvely smaller in- comparison with h1gher |
oy Mwwmmmm%
:‘- ) 1ncreas1ng quite rap1d1y;@and will cont1nue to do S0; mgdian, dens1t1es :

A .. ‘1n .current developments (eleven per. hat 1ncreas1ng to seventeencﬁn the
: . - P4 ; Y
S ;Canad1an case twenty-two rasing to'twenty-seven 1n the Eng]ish case)
'are dbove thefmed1anrden§1t1e54for a]] ex1st1ng s;pg]e fhm11y stock

' -
. [y N . e e — e . -t [ S e
T*f,_ S - e < . . - - :
“ . . v . M i . ‘ . 0

. T . i : ; L
N ) , L . “ . o NE . ) ) .
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‘_ . Between nation *form—convergence was ‘ahso evidenced.by the

- ~

coverage rat1os computeﬁ for typ1ca1 deve]ogments in the eﬁggglé cities.
English deve1opments movedmtoge?ds the1r Canadian counterparts, with
. greatest simblarity. in the period 1950 62. It was suggested'that oth -

w "&p areas are presently subJect to similar trends in these rat1os

F)
=~ 4

- ' Begard1ng‘form-convergence within cities, it appears that this
., was jin fact odburring until the i960]s but that the introduction of
innovat1ve high dens1ty hous1ng unlts and the1r assoc1ated ]ayout °
styles 1is 11ke1y to~1ncrease thé‘d1ver51ty of street plans, dwelling

- densities and coverage rat%Os.

. : . ) ' s ”
3. On Morphological Homogenization -

-

- That convergence of form has taken place is not proof of a .

process qzhhomogéhizétionJ" For homogenizatiou implieeuﬁﬁbréaétnglyf

- : simllar phys1cah_character1st1cs brought about by the operat1on of
shared ‘forces.. Thés., the essgntxa]ly paral]el trends in density 1eve1s
4. cou]d have occurred co1nc1denta11y, through the operat1on of d1ss1m1tar
’ forces, or of s1m11ar but 1ndependent1y der1¥ed 1nnovat1ve forces.~ It
” seems reasonable,thoweyer, to suggest that dens;t1es\have 1n'fact -
.f o ' changed to accoﬁﬁghete fuch'shered_innouafions ae improyed‘trensﬁdrt ol

‘

A. -:‘ ' Ty (] 3 ” ; - . : .l . m,‘;‘ -‘ - * i - - ) . P Qs
e h‘modeS,;and similar planning phllosoph1es and prac%rce. Th15'seems

v ,
eé%ally the case when con51der1ng aspects of de51gn, which have changed

e >
'““ij*?f”amTl'”“”“'ﬁaTgEiy'Tﬂ response to the dwsseanat1on~of 1nformat1on_{%deas-aﬂd

W'*‘ﬂ o
& “

e o examp]es) through the prbfess1ona1 literaturé
One Sshould note that homogen1zat1on neeq not always be ref}ected

“in a process “of form-convergence, re]at1ve dterrences may rema1n the

sqme eveﬂ g1ven continuous s1mu1taneous adop-t1on<of :4ihovat10rfs s1mply

L SR D

’ N »
e e [ X e e e .l - -
. ‘ * . . vy ' -, . - -
. . R ) v . e‘ . - ia o [ .
' . . A} . . oot 1) . . L. . .
. ‘o o ’ - . . . L.
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because d1fferent market systems have relatave]y fixed constra1nts
¥ Ut
(such as Tand supp]y, consumer va]ues and levels of prosper1ty¢

’

. wh1ch'“Equ1re ]oca] adaptat1ons of each 1nnovat10n. ’

Decreas1n9 deers1ty may be regarded in a pos1t1ve of a negat1ve

- light depend1ng upon the scale of -environmeft involved, and upon’ the ,/{

: ob3ect1ve crqter1a one is concerned to maxlh:ze. Thus, an eng1neer B
such as Liebrand (1970 304) views un1ﬁorm1ty of tayout des1gn as

¢
desirable "throughout the town throughoutathe country? and. 1ndeed <

£y
<

throughout the nor]d " presumably because‘the des1§§s SO un1form1y
emp]oyed-would 1ncorporate features.max1m1z1ng safety and pr1vacy, and
minimizing cost  More problemaétc social objectives, such as satisfac-

tion of v1sua1 preferences or max1m1zat1on of “environmental
1

w 3 m1ght however requ1re a degree of yar1ety, as other &

"Ieg1b1}1 ty
wr1ters suggest.g,-éut urban form is three-dlnensmona],4and 1f one
starts to cons1der percept1 ns,’ then one must take into account the )
anut1ae of arch]tectural an naturaJ deta11 wh1ch=const1tute the ‘
townscape. Perhaps it 1s~on1y at such m1cro 1evF]s that env1ronmenta1

vartety 1s’essent1a1, and urban plan” features may qu1te proper]y be%S T
ﬂl,

- . -
]
un1form1y*structured w1th respect to econom1d and human act1v1t¢
o . ' 1‘/. Qr— . oo O -
crlter1a. P L ’ e
v - [N o . _" . . oW o
y . f‘.

P . i ’ . R
. 4. Suggest1ohs fbr Further Research - - ‘ . s

Th1s research proaect represents an explorat1ve attémpt to
.

L]

cpmpare trends hn the form of the urban phys1ca1 “fabric.. 0w1ng to the - T

B
-
B -
) - . ¢ . g
»

See Lynch (1960) "and App?eyard Lynch and Myer (19@5) ’ .

4For exaMp1e, see Guthe1m 1963), Rigoport lnd Kantor (1967)
.. Dubos (1968) Rapoport’ (1969) and Stephen p]&n 1923)n

- L d
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" " of.cities in-only two countries.

. - : TTTTT——
: \ By F . |
s S * ) ’ .
-magpifﬁde of the problem, only restricted aspects of form have been
"' 1 i - ’ o .

5 hea];,witﬁ, and comparison also has been restricted fo a minimum sample

-

Certain extensions to this research

‘are, theréﬁore,oquite apparent: : ¢

{1 To extend the sample of cities in. each country, paftjcu]ar1y

to include cities.in & range of sfze classes.  Thiwou inditate for

a3 e

-_example,‘Whether the de51gn of p]an features 15'unaffected by_city
‘r Q 9

.. size, or whether d1ffus1on effec;s occur within nat1ans dowp the urban

~ 4

-~

size hTerarehy. As suggested ear11er, dur1ng anyaper1od of deve]op-

ment, ]arger htles widl d15p1ay a greater range of dwe]hﬁg -types,
“density ]Ive1s and site p1ann1ng solut1ons than small c1t1es, simply -
.asa funct1on of ‘the greater number of(deve1opments occurr1ng And

tﬁay,k111 vetry probab1y exhlblt 1nnovat1ve forms wh1ch are not 1|tro- "M
*duced until 1atar in smaﬁl cities.

.

to a part1cu1ar consumer sub—market that only a 1arge urban area can
\ - |
generate suf£1c1ent demand, 1n whlch tase suc::;ﬁg1gns will not occur

Some 1nnovq¢Tons may be so §pec1f1c ‘

R
at’ a11 1p smaller cities. - . . v

i - (31) To ‘extend “the method of ana]ysis to other national, a?e4§
, by .
fn this respect, the Un1ted States wouﬂd be a usefu] thlrd menber of a

ﬁtr10,6

N )

but it woqu also be 1nstruct1ve to 1nvest1gate c1t1es in dis-
v ,
”t1hct1ve cultural areas, and T®ss. 1ndustr]a11y advanced nat1ons.7.

. L ) ’

$$T0n On choicé c‘ff‘c1t1es,@pter 11, “SéC’tTﬁﬁ"‘Z“’“_“
o-\ -

omparative work on urban -
-ni Hall (1973)

5See the d1SCUSE

5Part1eﬁiar1y~in view of the excé§1ent

deve]opment/yﬁ the U. S and Br1td1n by C]awson

the writer 'S know]edge, -the on]y st3
L

. c;76 “‘fIIEi
‘1arge-s e plan features in. developed and under-deve Dped countr1es is
by Camyﬁos Turner, and Stefflan (1969) , c
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The present research has been tntenliona]]y restricted to

catntries sha®ing many commonal1t1es in terms of techno]ogy and cul-

. o ture,'snd'we have been able to\ﬁdent1fy def1n1te convergemces in urban
. * . »4‘

form. But, recail the argument8 that the greater the disparities

'between"urban forms,'the'greater the opportunity for rapi{ convergence,
as extrinsic cdnstra1nts became homogeneous One might therefore, s

»

| expect that much greater abso]ute convergences would be ev1dent if one
T - compares recent deve10pments in quite dissimilar cultures. For examp]e,‘

_as ‘the indigenous fonms of Asian, Middle Eastern and Afr1can settle-
o ments are mod1fledkb} ancremeg;al deve]opments adapted to wesifrnﬂ1deas

P i ) and chno]og1es both the incremental” ahd compos1te forms of such,

Y - sett]ements will conver%e rapidly on- those of western c1£1es. :;wever:

y 7 one wou1d also expect that, since 1ntr1ns1c constra:nts would B2 more
dlsparate»‘n’a more d1verse sef of env1ronments, Su c1t1es are

_ un11ke1y to become as s1m1Jar to western c1t1es as the western c1t1es

are s1m11ar to each other. ' , L .

(111) To extend the depth rather than breadth of the ana1y51s,

~

. W,‘ " ' jby introducing’ the th1rd dlmen§1on of bu11d1ng he1ghts Certaln measures °

) ° .t -

+ / F e
such as the floor-area rat1o are a]ready ava1Jab1e as gxtens1ons of

the density notion, but it would be considerab]y more difficult to

-

- assess design fedgures in three'dimens{ons without impinging directly

. . . - v . “ ™ .

- ‘ - ‘ ’ . - e " 8
R ©on the architect's scale of concern. wo : .

R _,,_m_m-u V). ]’Q.mmxe.sj:lgate__trends m plan. fonus,smth _ref_enence_to

d1st1nct1ve types, of;]qnd- and bu11d1ng-ut11lzatzon. In’ th1s roport,
o e ¢ . .

qﬂ

1[‘

s [
- .
: . f,*

'.—ih,.. e‘.

£

'.1.'-' ‘ A Y h‘potﬁesﬁs concernngpthe 1og1st1c curve of convergence .

.. . sds discussed in Chaptem,I Sect1on 2

N :
P - ' . .
. e . . .
. R . : : N e e
l‘.L‘ . - 1 I T
g e e L e Ll A }
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‘the diffusion. concept7 : L. - " .

attention has been concentrated largely on single-family residentiaj v

. - . t . / A
‘areas, since these form the major urban Tand-use by net area. Butf .

L]

~also %mportant are purpose-bu t multi-family re51dent1a1, 1ndustr1al

and commerc1al deveTopments, all- of which requ1re pecu11ar plan

. ) & |
features. .. ’
- , .

- - - * L
) L P c
“ ‘ \
. - .

t

4 o

/' Al these possibilities would extend our know]ed'ge base in a

purely descr1pt1ve sense, pro¥iding further 1nformat1onyennwhfch it

.(J

- 1nferences andhhypotheses could Be baeedq*iTo ]dentlfy Spec1f1c factors

operatlng to shape the fopm"ef‘ﬁrban developments, hGWEVer wou]d

require an 1nVest1gat1on of dec1s1ons made w1th1n a market framework
t

for 1nstance what exact]y are the ut111ty functions of developers,

e hd Y,

consumers, and des1gners? Can part1cu1an.31te p]anqipg 1nnovat1ons be

traced throggh a network of profesi1ona15 and cities. to substant1ate=// -

3
”»

- 5. Widew Impifcations o ; - \{.d : : -
R

Ty ' T . o o i ﬂ"
This’ conclﬂd1ng sectlon m1ght have- been ent1iled "urban geo-

&
-~

: 'graphy and the fixed cap1ta] stock of the c1ty,” for 1t is the author's

contentaon tﬁat geographers have for some t1me pa1d 1nsuff1c1ent . o .
atteﬁtlon to the “br1cks and mortar“ of ®%he c1ty Desp1te ear11er- ’

b
work by, among others,’ D1ckenson (1944) Smailes (1955) Conzen (1960),

.——-~~w~-w~»rward—{%962)-and"Hh+tehand1and A]auddin-(1969), as 1ate as 1970 Badcock .-

pe

(23

| Several geogr

ﬁth ab1e to state that “few urban geographers haw 7ttempted to ana]yze

:the spat1al sgggcture of morphologica1 organ1zat1on of c1ta s."

hers have blamed the ]ack of progre;s in the field on
Wyt

’ failures to:deve1op meesur1ng dev1ce§, to;genergxe\comparat1 e data,

=
o,

9 . .‘_ ¢ n' 43 . “- . --.
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_'and to formulate general theorfes. But, perhaps”even more crucial,

* ,%1?” has been the failure to*deve}op a re]evant standp01nt for study<ether
than “the ‘traditional view. o - |
- " ‘ Th1s.reseaﬁch is v1ewed as an. 1mpor{hnt contr1but1on to Stud1es .
Vy,,areb1gmse Thue"it deve1ops r1§e}ous and genera]]y applicab1e measurti
) ing tecnn1ques, part1cu1ar]y for. aspects of the street-plan, wh1ch are
, not merely descriptive of p1an form, “but alsoelncorpOrate aspects of
their s1gn1f1cance reievant to Both producers and corisumers. ‘Since
y ‘ streets are thé magor s:ng]e 1and-use'1n Lrban Areas, and const1tute
i{«ﬂ«“ - heavy capltal 1nve§£ments wh1ch rema1n f1xed 1n the env1ronment for '
r<10ng per1ods dth1s is in. 4tse1f very useful, It builds on thehnot1on

/ of p]aQrgéperal1ty put forwerd by Conzen (1960), but avoids the ever:_?

‘ ‘detaj]ed and locally-confined categories Whjch?he éuagesfed.?o,
"7 d ' " The research also ahswere comp]ainfseregarding‘the lack of
RS | ’ comparat1ve stud1es of p1an.form -and’ deve]opment wn%t Jittle s '
. :;A':/”-Axf/*-- available in th1s anea has either been concerned wnth the subJect1ve
A o

o appra1sa1 of h1stoﬁ$sa*’deve]opment dlsregard1ng the types of features
s [} L [

mpst preva1ent in modern cities, or has compr1sed/arch1tectura]

exam1nat10n of pre se]ected sma]l areas. Tﬁus, as Haro]d Carter has

4 r
! - . o . : - o - -

. . — .~A - S . 7 . A“_
: gSee, for example, Conzen (1960}, Garrison (quoted in Garrison
o6 and. Norberg, 1963, ﬂ63), Badcock (1970), and Carter (1972, 133-157).
LT " In a personal coﬁmun1cat1on, Cartér ‘has since stated that "measurement
..devices have since been developed but there is still no successfuJ
theoret1c&1 framework 1nto which they can be bu11t " .

. $ )

« : The most . s1m11ar study in thfs respect wag by Johnston (1968)

v o Bu\ .aside from the omiss4or of street—dens1ty measures, his study
. o \ fa1ls to provide 5uff1c1ent rat1ona1e for the s1gn1f1cance of the

: =2 “design measures used, R ,

[N

e amets o e
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noted' "most stud1es of moraho]ogy tend to. concentrate either on small
E
patts of large cities: or upon sma11 towns where the plan can be con-

‘_»sjﬁérédﬂas‘bne wholz;;:rl In'attempt1ng a.compar1son of modern=plan

forms, the alternative is to employ sampling designs.which provide the

r

benefits of both approaches. Ae far ay the writer is eware only
Johngtonn(19680and’1969) has employed samp11ng in this regard, and his

stgd1es are cencerned only with one%PaJor c1ty, rather than W1th sets
of ¢ities. The approach of sampling small areas of . street ]ayout

within samp]e sets of cities is cons1dered to be an 1mportant contr?-

:

but1on of the pgesentﬁresearch

The dotion of morphological homogenization is cons1dered to be

\ a useful i‘a;r1butlon for the study of urban phys1caT stock. It is

" contended that it prov1des a standpo1nt more relevant to the nodern

~F

City than the trad1t1ona1 h1stor1ca1 approach For, a]thOUQh anx‘

)

understandtng of present patterns requlreé an ana]ys1s of tempora]

process,‘there is -a difference between a concentraticn’ on unique’ fea-

‘gt
k]

tures and processeSspecullar to d1screte ‘periods, and the search for

underlying and generally operative “macro-processes“ wh1ch exp1a1n

continuous trende. Such 2 macro-process wou]d be the homogen1zat1on

“of plan forms brbught~about by the d1ffusxon of.technolog1e§ aﬁd Tdeas

affect1ng the development process. Th1s is a relevant ?ramework for

i understandﬁng the nature ‘both of the c1ty s present st&Ek 1nventory '
and of 1ts stock f]ow through time. Part1cu]ar]y, the -idea of" 1nnova—

tions in env1rc'epta1 des1gn takes on s1gmf1cance vihesa. one cons1ders
‘® - . Ce ' /7 - ® - , - -

11

,..........,._,
e A #

A e e, e

Persona] commqn1cat1on to the,author November, 1973
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‘that new drban development will increasingly be constructed at the

scale of entire cities or city districts. Such developments tend to

" embody only the most coritemporary set of design and density cgiter{é,

and therefore to differ greatly from urban areas which havevgrown
|
incrementally over longer periods of time. Given the assumption that

* - . ‘
people value what is_familiar, and that stress may result if irnava-

tions in the environmen&\;fcur too rapidly or too comprehensively, the

.

ability”to detect rates of environmental change could become an .
- Y - )

important evaluative tool for the urban designer,

3
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- . APPENDIX D

. DATA ON DWELLING-UNIT DENSITIES IN EXAMPLE CITIES
v ‘ L

.| Density-Units | Pre- | 1880 | 1920-{ 1950- | 1962- :
pér Net Hectare! 18?0 1920 1950 1962 1874 o Tota] .
N — Y g e e -
: LONDON L .. -
: 1- 3 [ - | 3] 1865 170 | 22 |' 416
§ 4-6 .| 18 | 110 | 669 | 1,663 | 605 | 3,235
- 7-9 | 213 |, 27 1,700 | 5,119 | 3,520 | 10,579
SN | 10- 12 3,813 955 | 2,542 | 4,518 | 2757 | 14,327
T 13- 15 3,916 | 4,371 | 2,664 |. - 1,376 [712,327 |
16 - 18 1,709 | 1,506 | [114 | 102 {---527 | 3,958 -
) 19 -®21 | 294 260 - - 513 | 1,067 |-
22 - 24 - - - |- 419 419
25 - 27 - - -l - 280 4 280
2@ - 30 - - - - 922 922
Over 30 S T BT B 565 565
TOTAL  ° [10,133 | 7,268 | 7,874 |11,572 |11,506 48,353 |
MANSFIELD- SR
ASHFIELD | .
; 1- 34 - 3 189 | - | 22| 2asp
4- 6 ©os6 . 49 7% | - 42 223
7-9 . 63 | 24 | 486 | 30 |- 231 834
_ | 10-12 33| 159 745 271 409 | 1,617
) ' 13 - 15 ‘ 99, 84 | 1,365 461 | ¢ 404 2,413
" | 16-18 - 106 | 1,033 | 3,928 | 1,276 | 1,088 | 7,401
19 - 21 41| 1,090 | 4,383 | 1,994 | T,a51 | 8,959
22 - 24 - 579 | 3,03 | 1,782 | 2,583 | 7,980
25 - 27 I 38 | 1,285 945 872 | 1,367 | 4,477
28 - 30 | 142 585 | 708 |, 460 120 | 2,015
: “Over 30 . 2,243 | 4,447 148 | 84 576 | 7,498 |
TOTAL 2,821 | 9/308 | 16,009 | 7,230 | 8,263 | 43,6317




2 I
APPENDIX E . ;
3! '

LOCATION AND HOUSING THARACTERISTICS OF . .
CITIES SELECTED FORANALYSIS °:

-

v

Obviously, the city plan-featufes ana]yzed in this work
cannot be c0mp1ete1y representat1ve of the’ range of p]an—foros
encountered 1n both Canada and England Howeuef, 1t is felt that -

) the two se]ected sets of c1t1es d1sp1ay plan-developments which,

taken as a who]e are typical of the1r overa]] nat1ona1 e;per1ences

S
v

To 11]ustrate th1s the folu¥u1ng tab]e of housing’ character-
‘ istics is preSented It may be seen thﬁt the two. sets of c1t1es
0 generally lie e1ther s1de of the mean f1gures for a¥l urban areas.
h Regard1ng the posstb111ty of reg1ou§1 blas, the location’ map
suggests that th1s is most in eV1dence for the Eng]1sh set, part1cu—
larly with four cities be1ng s1tuated 1n the county of Lancash1re )
- . e

E However, this ‘does not gﬂgat]y dlStOPt(the nature of res1dent1al
' [ ‘ . ;i' W -

o

1ayouts in the set of cities, particularly since Blackpownl .and

Lancaster-Morecambe do not share the poor hoﬁETﬁﬁ:;an1t1ons typ1ca1

. of LancashIre (indeed, B]ackpoo] ¥ppears to be we1] above the national
) 2 - — average in housing qua]1ty) .
e e F1gﬁres shown in the«tab1e are for 1961, for metroool1tan

areas in Canada, and for centra1 cities. in Eng]and’ The locat1on

v Eg ) map plots the'\ocat1on of the ielected citlgs plus all other c1t1es;

av

with functional-éreavoopulations over 100,000 (see Davis, 1969).
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